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1 

t, 10 

^^W:f7'vxi7 hC0:t:/i^xi7 hWfllcS-^^V^T. 
^W:t7'vxi7 MriiM^ii-Sr t^lfSitT^ 3i)^7C 20 

Itmt-r^ 3 i^Tcy-A^M. 
[IS*5S4] ii*:Sl75S3©l5-rn*Mc43V5T> 

7t^?B^P^(D^tz<0&:mn&\Zik.^:ty'i^:ci7 h^Bggt" 

]^rzhmmvrzm^iz. m&^^-:fi^:ci7h^^mvrz:t 
zfpoLi? h\z^w.r^^iz^wi^tr^3'A7i,y-Am: 

Bo 

^at. 40 

11 W ^ 7* X i7 h t » i © ^ 0 Naj^^fT -5 S 0 *iJ3t 
^6<j=d-yv>xi7 h{3#5iJSfc-pfc«^tr, Wt2«3i!3^*: 
d t ^^mt-r^ 3 i^TTcy- A^So 



ItM^l 1 - 5 7 2 1 1 
2 

flfij^:t:/>?xi7 h*SigS$nsy-A7^'-;i/KS:^S 
i^e*):t:^-:^xi7 h^r^:^t^fcr)«6«J3^:/i^xi7 hdJ^?]? 

':n?jLi7 v\z^^-t^z.iz^>^mtT^3)k7t'f-Am 

So 

tfej^:t:/-:^xi7 h/&sEM$n-5y-A7^'-;n-*SrlS;^ 

«SJg:f/>^xd7 h(D#«EtC®HLTSe<J:t:/>'xi7 h:*t 

mmm.mt^^^rirzm'^\z^wi)^mm&i^-:fzy:r,^ v\z 

[li*:«9] -71/— ^'A^, ^iK3i):7cil^^B;i:<)5^> 
jgf^g6&jft^^b« ^®»#:;^>^<S«3:;*;7c^raF*3^^»-r-5 
y*— A ^ T' K T ^) fcfe©H^-&^;^?£T^ o 
*j^:t:/vxi^ h*5iH«$n*y-A7^-;n^<£K5^ 

b> 

tc^SPpI 1*1 w ^ 19 fi:fi#3fi tciictt^t X i7 h ^gEST 
[i**«lO] Tlx— ^fiM3:;^(:7ciii«^^7^j:7i« 

e>isi^gi5*3tf^u. ^mm^{sm3'A7t'£^mt>^^^Wir 

fl6}g:t:/v?xe7 HdiiHg^nsy-A^-r-JWK^^fi 

iiw:t7*v^xi7 v\zm'^mzK)mm-f:ri?r.^ hA^^m 
vtztmrnvfcm-^iz. mm-tyjjLi/ h^m^tz-t 



( 3 ) 

3 

[0 0 0 1] 
[0 0 0 2] 

(a) . (b) lZ\t. m^cDi^rL-y^^O^^/^'-Am 

tri\t, mso (a) izm-t^oiz. Ti/— x"f 

v-:/^5 3 0, gitms 3 2^^±{BiW^e,^fc^fiKiS<t^ 

-(•-;UK 5 3 6 |*|L*^»< Cli^^T^T^tA^ofcc tifo 

[0 0 0 4] ^fz. H^-f t'>^'y-ASff^0iJfCtn 
tt\ S3 0 (b) {:^-r<j;-5(rs V—h.-y 20 

:!^I^> Ep-5.> S3 0 (b) <7)B,'^/&^SA.'S'\(0:^[B]ICL. 

[0 0 0 5] *^H^*tt> e:cDj:e)^ct^*roir*-Agg 30 
(^iti#:) *^<Sffl3:;^:7cSr4l*l*gS{ci!i#[HlO. Sit* 

y-ATOif ^AfC J; 0 j^f£$n€>^Kia!e*);^C 3 'Kyx&m 
[0 0 0 6] e:cD«fc'5fj:3;^7c;y-AgS5:M% 
[0 0 0 7] gp-t,. 1H«3ifc7t;^Hl*|C0'ir-A7^--;l/ 

Tid^lHiO, git**16*i&?loT?5j^^Jrax.^c z.(D 

H b xWi^^m.^^<Dm.m^mf)m b < t 5 ras 

f^^zmtvzmwmt^'b^n^ii. 
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[0 0 0 8] z.<D^^\z^<Dm^^mtmh<-ti.^t. 

Wfi^W.^^W\ztit)^t£t^mzb>f^<t^Ki . Vl^-^cD 
X h V-7.^±.titmz. ;^A-XyJ:^^-Ajt^f COSSlf t 

[0 0 0 9] *^Bj«. iix±.<Diiot£i$.m&iWkm\zm.^ 

S^x^ h®??SE(C^HbTSi*teH*^b^1-nTb^o:t 
[0 0 10] 

^gP^a^b. ^«]#::*t'<Sffl3*7t;^Wrt$^ii)T^y 
— A^TK T^^3:^7Cy-A^g-r*-:3T. 
3^v?xi7 hASffi«$nsy-A7-f-;i/K5:^«T5^ 

Saf2y-A7-i'-;l'HT^»#:S^ifi$1i-?)?I^ 

:t-^>?xi7 hro#fi('eHbTSW:^yi;xd7 

[0 0 11] *^Bjtcj:n«, ^aj^a'^eti^t/v'xi? h 
■Amm^-^i^:^^ hizmnrzK>. i&m-tzf -y x. i7 h\zM 
&m-A^$>^z.tmiz,iiK). mm^-:ri^:ci7 h-f)mmm 
m m^^tfi^x'^^^m) *^e)^nTb^o^«^fr 

X A-XlC'ir--AilfT;i)Sff tons 3 i^7cy-A^»i*T 

[0 0 12] ^fc*^HJtt< se<)*:/5>xi7 h©^:/-:/ 
:x.i7 hmmizm^^^T. w^m^:f:fi^^i7h\zmm-^ 

[0 0 13] ^fc*^B^«^ 3fOii^;bCDilM('J:0-ir 
-Ail:ga[^li»-r5);it^#ii<hTS. c:cDJ;-5tC-r 

Oiztj:^. 

[0 0 14] ^tz^mmt^ ^«:t>'*i^xi7 h(l#7JSS 
[0 0 15] ^fc^^BJtt. ^M:t:/v=x 

;tO;SM:^':^-:^x^ h*JS5jgbfei:*ij»fbfc«^fi. m 
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SM:^:?'i^x^ hcoM^^. mmrj.mmx\ j:D'J7 

[0 0 16] 

1. y-ACDWM 

[0 0 17] -^s^^Tt^—A^siz^nvi. 
^s^n/ty-A^D Ate J; i^isas i^Tcsr^^^ji^ lo 

•5 i^tti*: fC o T S C lb € iil ^ C t ^ -5 y- A ^ 

[0 0 18] :$^3'A7iy-2^m&iz^y)^m-^n^3:k 

l.iTi8SI0J>^tf e.n^**l5*y-ATfe-5. Z<D^^ 
iS»y-AT«. ^:*:nc«^^& i!?)$*LT* 7 r-f 

LTy-AlC#JPT-5. 

[0 0 19] S2tc:H. *3i)c5t;^r'-AgM©^1.m0:6S 

*snSo ioi0{c^-r«};5fc^ix— ^'s 0 2n, isf^as 

TS^£*(73T::)-P^I^A'- 1 2, 14^jS{tbTCR 

T 1 0 tr?!^btti$nfe^i!j#, gn*.7fe3i5fi* 2 0 ^mm. 
mz o^mm-r^::t\z^K>. {gaisi^cTc^^ii^ifr^^ 

^n^y-A^-Y-^l-K 6 0|^SrmI«fc*t'gStCib^ 30 
-12. 14!CH. *$iJPfitC^*>fr^c:<i;*5T#^-7>' 

yi5yii. mzfm.\-t^3>*'^^ws-^^'^h^^^< )v 

<^)hU:tf-16. 1 8:6^i£tt?)nTU^. ^fc< HI 2 
^•rJ;-5tC. CRTlOtcH, fiSip4 0;its^bi±i$nT 
iSD. 7l/-ir3 0 2H. ^Ofllip4 0 $ffiV:>Tgi!tC^>t 
T^?Sti»«rfT5o StC. CRTlOJdtt, iglMT^^Sit 

n. cmnj^o-T^i/—- V3 0 2tt. a^&HSKc^f-r 

^SSt&fiS 2 S:^n^c:i:^^Bltg<h/j:?). 40 
[0 0 2 0] 03 (rH. y-A^^-— ;UK 6 OCD^'ffgl 

6 0F*gir«. 3*7CT«fiSc;$ny-ATPy^At3j;0 

T, ;i<D||6 2CD|^;^fCttlg 1 O-g'i-ae 4*S|SttbtlT 
V^^. ^J&«6 6«. ^ICDm 1 CO-&t{6 6 4 HfflSnT43 
0, ^E-®Kfr«Mffi6 8, 7 0, 7 2, 7 4Ai^tt6tl 
Tl-i*. SfC, ^li|fi»6 6 l;«l|2. «3ro-&fl67 6, 50 
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7 8*«^tte.n, ^j'i, Pi#ife8 0, 8 2 t)is:tt?)nT 

Vi^o :i(Z)ct'5H, *3ife7cy— A{r43t-t-5y— A7-C 
-;UK6 0tt, 113 0 (a) , (b) tC^b/t^Jf*©2 
^7cT«fi£^n/iy-A7-r-;l^K 5 3 6, 5 3 8 i:S 

fiX-^ U 7 U x-C 3jn^y-A^rBl5rJ^^T#-5. 

j^tC, ;iCDJ;5;'cJ: 3i^7t-y-ASBT«. ;iCD3:;*:7cT 

«$n;t*fl^*, n^\z\,-x:-:tv-\\z^^^^:bipiit 
[0 0 2 1] -^v-^ 3 0 2 ©aiiiE-r?)**«i* 2 o r 

lXS!j7T-1'iS'-J5<^*aE-r^iSt*3R«*2 2«, -ro^tte 

0 <i:ffit**^*2 2 trorBllZfa, ^2, m3CD-&t6 7 
6, 7 8*S;^abTI/^-5feis?), ll'S 0 2H, CR 

T 1 OtiJ: •9^*515^*2 2 SrB^r^dt^T^/J: 
Set5T, 7'U'-ir3 0 2«, ^-r, WieL/iSSteB 

MtBw-^'-s oicj:oiS!{ie5 2*mottai-r. -^-b 

T. T:^n^yi/;\--l 2, 1 4{CJ;0**^*2 0=&^ 

iifb, «2ro#±iii7 e^^o^A, jfttc^jfib. ::nsr 

[0 0 2 2] 04{Cta, C<7)ct5f'bTg^(7)**^* 
2 0*Sii*5fel6*2 2l'jtjfibfc»-&fcCRT 1 0 

btl:i$n^^^{(3:;^7C®^:!it^$nTli-5>o d^T, i> 
-;U 5 4 {Ctt, e^RlKgS:**^* 2 2 CDv- 

mti) ta, ®**^*2 2(75->-;l/F»^±t<±I5Io 
TV^S. SfoT, ^l/-ir 3 0 2 trtoTHSt^CDg^^ 

■m.u^mm.\^-z. ->-;uKa*iHi^-rsT-f5"A«rjf b 

[0 0 2 3 ] ::C0«^, g«i(07fe3l5ig*2 Ota«it!2»6 

4fC'fil[«bTVi-S>^c8e)> iag#<0W}c:«iSffiM/!ii^i^?>o 

'^■oT. CroJ;-5;^J:±feSW*#®4'fe, T'l/— V3 0 2 
-5 * < ife^ijSil^T-^^ J; ^> tcy- AiS^r^iJ^^STi^ 
fe^o ^fc, iJ^(c, SS**^* 2 2 At, C:(D±teSW^# 

-A^ts:s-rn«, y-A(7?Me*=£-@t;gi!C)^;ii 
-A^strsB*T'5/6^At. i^mh\zis.n^x^fim^m 

[0 0 2 4] 75:43, ii^±a3ittBJ«. 112 t;:^bfcck-5 

2 Aro7'U'-irT^i!5-r-5«-&©, *3:;^7cy-ASB 

RT 1 0*^^t55te,*5fei»*2 O^^JS^b, T'L'— Its 
0 3«CRT1 1 *^7iAtf,gi[*3fe«*2 2^gliiEt* 
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:*r6]*^f.^^-5M(K3:*:7cH#j{>«8!febtti$n, crti 

<D<K!g3i5i:7t;^Kl*lT, S?i-pfc^A*^?>©iaiK3i^7C 

u—^^t^y-A^no^t^ztli^. /=f*5. listen, 2 

fT-5«^fCt)^^«{')ifflT*^o 10 

[0 0 2 5] 2. ^B^^(Di5i?g 

0 1 iz\i. :^mm\zw^^3'A7t^'-j^mm.<Dmmm<D-:f 
p-vi7^*s^$n^c H 1 irs^-r.t'Stc, 2is:3^7cy— 

^^^T^-A^F^IrlC^BBl 0 0, \'<D^,^^fi[S(c43lt . 

(D^M 3 *7nH«*H«til*r-r 2> C R T 1 0 
[0 0 2 6] ISf^gB 140 3 ^^it^-l. 20 

**«*^^^-r^fei!6roT:^-nifUA*-l 2, 14. 

16,1 8#*5j^^t$n*o 

[0 0 2 7] ^-i^^mmw^i 0 o«, ^^^^ssbi 
0 2, ^:/>»xi/ Mt^EtssBi 0 4, mi^mm.%&'m> 

10 6. :*-:/>'xi7 hltSJ^MSPl 0 8=£^^T-^^£$ 30 

m.±w-(Dmmffi'nf:>ti^o s;t> "ti^jasaEi o 2^(1 

6 (I tt. tSa! L- ;t 3 i^^cDitiJ J^T ^ n;t y- A :7 ^ 

$nTl>-5o Sit. ::i-:/>'xi7 hlf^^KglSl 0 8T 40 
^KD:^^-:^!^^ hlf^fBtSfflSl 0 4(3ffi1t$nfc:* 

[0 0 2 8] li«^^fiP2 0 Ot?«. <Sffl3^>:7c;^rafC 
iStt-ST'U— V3 0 2(7)fi«rolI,^{4S*^?>^;l^^{H 
3^^7cil«. IP^>. ia2lc43ViTCRTl OtCS^bttJ^ 
n^Sfl5t3*7t;B«36SH<fe'&fi£^?n^o ^KDfefe. i§i# 
^fiKSP 2 0 0 3 ^JCTcBifelt^lBliBC 2 0 4 RtXilI« 50 
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miF8i5 2 0 2^^h-vm^^n^. 

[0 0 2 9] 3 ^kJm'ikmmXimM 204 \z\t. 3 :;*:7c 
::d-:/>=xi7 h(75 3:;*:7cIl«A5f2it$nTVi^o -inT. 
3^*:7c*7*vxi7 htn. ia4!c:^-r**^*2 0. Sit 

*5l5«»2 2;ii:©!^l(jfl:. E3f-^rS6 2. ^1. 
|g2. ||3(7)-&fl66 4. 7 6, 7 8. 1^*^80, 82 

«, 04ir^-rJ;5fc. ^^Urf^Q 0~9 5^©«-&i: 
LTS^^n. :i©:iJ^'J::J>©&IljiSmei^<7)1W^*S3 
*7cil*iW^i:bT3^ic?cia«1*^fB1tBB2 0 4 (r Kit 

[0 0 3 0] H«J»ffa52 0 2«. ia{fe#tm2 1 2S 

i;ia®jK^gi5 2 4 osr^^-e«i^£$ns. 

[0 0 3 1] H«#t)ii&S|5 2 1 2 tt, iS^^^gB 2 0 0 W 
±#©^J«^tT'55!lSgB2 1 4. MO^'lC. 7pijrf>«]l 

Amm^(ommmm\zn-r^ 3 ^^Tcss^^s^fr^ais 

^Slg|52 1 6. ^^)v\f.>^9mSl>2 1 8. 

2 2 0. ^j-v->(>^9m.^2 2 2^^h-r:m^-^ti 

[0 0 3 2] il^)l^fiKgB2 4 GT«, mmm^U2 1 2 

[0 0 3 3] *3^7C^7'-A^B^#:(D»f^{C:-p 

[0 0 3 4] S-f. y-AX:?'- h<h|eIBttC. "f^MS 
ggi0 2«. y-AT'nif^Afcbfcd^-s.T, '(RS3:;*: 
7r;^FBTl3iEM$n5.^TCD3:;^7t;:t:7'i^xi7 ho{4as 

$SIS1Sg|5l 0 4{C|B«$-ti:S= mb, :t:/>'x^ h'lt^ 
ISItaSl 0 4C7D— gBS:T»^tt^^ U tbT, $)?.*^b 

[0 0 3 5] ::(D:tyvxi7 hlf^lBlt^l 0 4tCfB1t 

~n) tt. a-3i*:7c^:/-::^xi7 h;S:^-riib#^Ta& 
0, ■fisjAtt', •<>-?-yi7X0tt**^<;2 0^, Ox 

■yi7 7> l««*5fciffi*2 2=&, -f >5='>y 2 «S 6 2 
-f >^-y i7X 3«l^^ife8 0 *^^-rS S^TC:^-:^ 

**«*2 0©{£«3:;^:7c;^FB^tr*5tt«){iM1tlSRi>'::^ 
Ipl 1f^«. (XO . YO . ZO ) (60 . 

(i>o , po ) (cis^^nao *5i5^*2ow 

\ZhX. gi(*5feW*2 2, ^gi^S 0*CD3:;*:7C:t7*v' 

xi7 h©ffiftR^;t>&i^ig®t)^«$n, c:ni;:j;o<KS 

3 :;*:7c3SFp1±©y-ASrB'3Sr)^*Kt-«)^T<D 3 )kyt-:i-:f 
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[0 0 3 6] fi*5. **i!i*2 Q(DXt\Z±^ti^'^7t 

iia##©A->;/n^i-fiibT, cine.© 
^o\zm\t. z.int>(Dn-y. mx\ti^mmm^. ;& 

[0 0 3 7] tsji^if ffiieitsf 106 fctt, la 3 tr^T'Sr' 

-A7^'-;UK6 0©«Jj^fi?$B*^ ««IA«S$<f?Stb 

;l«mrlBLfc*5|5iiS»2 OroficBSOC^e-lfillf^ (XO , 

YO . ZO , 00 > *0 > pO ) ©fiti&^SLT, 

i!j*2 oroiS#^*^M-r^c cintcio, *lfeff^1»?g^ 20 

[0 0 3 8] 'jfi\z. mm^^m2 0 oroKiittcoviTSi 

[0 0 3 9] J!lSgB2 1 4Hii3, ^f^^v'x^ H 

<i:L.T3:;^!:7t;:t7*v?xi7 hcD{4MS?>':;^f6]1*«:*^®^^9-/ii 
$n^. i^figtcLT, ^!l31g|52 1 4(rJ;0, 3i*:7cH^ 
1t^E1Sei52 0 4*^6t9fB'f y^r y C7 :^^7 7. 
T3i>:7c;:^:/->*x^ hcD3;*:7c®^1fil75«^^tt}^n 30 

2 0 CDfi:S2atX*r6]1f IS (XO , YO . ZO , 00 , <i) 

0 , po ) fii-tzf-Jx-i; Mf^iHitwi 0 4A^e,sg^m 

««$fi;5S3;*:7ciS^1f$BfBtftg|5 2 0 4*vf,gj^tti$n 

[0 0 4 0] «!lSgB2 1 4«, CCO J; 5 fC-f >'x>y i7 X 
€r)ii:;^:Bg^^*-aib. c:n?>(Olf ^SrS 7 ^:a^■rc};•5:^J:5^- 
[0 0 4 1] 07 (a) fCia, C:C05^— 5':7:t— V-;/ h 40 

IC«^$n«>±T« 3i5;3nc*7*-:xxi7 N tD:^-7'v?x i7 h 

cD^:/v?xi7 hx-^'ro^f3«, c:ro3:;*:7c:t::^v'xi^ 
u - A cr t (r ^<b-r -5 /-^ 7 >^ — 5- J; 0 ^ $ n -5 -x- 
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[0 0 4 2] :tyvxi7 3:;Jj7r:t 

:/-:xxi7 hif^i:st«i^i;i*is»7^-iS'T$.-5<, 

[0 0 4 3] #'J=i'>7^-3'<i:«, /j^U::f>®i® 

^W^^tCct OJ^fiK^n* 7^-37 «rV5V\ 07 (b) \Z 

^■t.iio\z^yy. mM^mrnxo . yo . zo ~x3 . 

Y3, Z3 , ^(Dmo^i^My'-^iZ^Kimi^^n 
[0 0 4 4] Jffi«S?g8S2 1 6«, Sk±(Dy^--^y h 

(Dy'-^^m^mv. :i(D<^mAmmmizMV'^m(Dm 
[0 0 4 5] m^\immmm^-M.^m\ztnii. ms 

^^-r3:k7i^:/z^aLi7 h3 0 0. 3 3 2. 3 3 47!)S, 

'7-;i/Kj^^i?s (xw , Yw , zw ) x^m^n^mm 
3:;*:7ciSPB']±frffifa$n-5o -^-rom, z:ne.cD3i*:7c:t 

SifltbTt^^^jSSJR (Xv. Yv, Zv) -vi:J^«^ 
[0 0 4 6]:;^(C. i7U ■vt?>i7*J!iag|52 1 

(X«3:;^7C^PB'3±T-M75^nfc:'5-< > HC^O^K 

fflij • ±*©i7 U -y t;>yS3 4 0. 3 4 2, 3 4 4, 3 
4 6, 3 4 8, 3 5 0(CJ:OH^nffl:« (t^TSS^M* 

2tTs) (Ji9\-\z^^m'S^mm.^w^t^m'Sk%M^^^ 

ia^1ffll«, ^1/— V3 0 2CD«^rttC$>^H^1ffiW 
i!^-Ta&.5„ t^oT, ^ij ■ytf> Id .to d niil.no 

it^*se,*^uji)i**-rnti, •?-(Z)«rojaacDfta*± 

iH fc M ^ T d: i A^T ^ ^ d 1 1 ?. o 

[0 0 4 7] M^^^gE 2 2 0 frT, ^^fS^ 2 

Ys ) 'Nro^?i^m*ifft)n, '^^(Dv-^^ >ifmm 

952 2 2'\i7^-5'AJai:^7$n%„ 

[0 0 4 8] V— 7^^" >i7'Ma^2 2 2T«, ^gWH 
^J^^ei52 4 OfC:43lt^fi!l3ScD)lii5=*«^«$n, -^Olii 

[0 0 4 9] HifeJ^^BB 2 4 0 T«, iii«^S&|f52 1 2 
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[0 0 5 0] linbroHlgJ^^gBS 4 OTJi^BK 

$nfc^^e(3*7cH«^^^ crt i o*i^,is^tti;^$n 

[0 0 5 1] 3. y-Ag?fr1«»«|5Tro«-a®?g3¥#ft 

[0 0 5 2] (1) ^W}i^<o:f:n:f3Li^hmm^<Dikm 

mm(DS.^ 20 

^ -B- ^ CO :/ p i7 T * o 

1 0 *j^if^Eisa5i 0 et^^mMmm^m^m 

[0 0 54] ClUT, iteJ^lfffllHItSBl 0 6{C«, S^Jc 

i^^. z<Dmmmmtm^ i o e cTjifej^if $iiiEitxij 7 
it. m9\zm-r^ot£^mmmiit£-px\^^^o mt>. m 

9 (a) }'*T'!r*-A7^'-;l'Hx«JTAJS±{4ifj: 

0. -^COT&A^'I^EI (b) tC:^-r±felKl*|yP-yi!?X"J 
7. M('^OT{4;6^|BlgI (c) IZTn-rHtm-fUy^rjLiJ 

[0 0 5 5] y-A:7-f-;i/HxU7-eH. Z(D3'A7t 40 

y-A(:*3iiTffljg$n^«^(Dy-A7^'-;i<'K©5 

^\-im9 (a) tc^fi^tc, mSiZ^hTzy-Ay-f 

-;H-*6 0j5S®#^^tl^. 
[0 0 5 6] dW'i^'-A^-i'— jl'HG on, 12 1 0 
(a) (C^Tcfc^lr. ^JAtt*4 X4= 1 6<@©JftEl*3-r 

uyi; (17-3 2) tc^j-fij^nriv^o :i(7?J;olci 

^^t^mztx. m«bT^^<Dmm(oy-Ay ^ —}v so 
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K&tBiMf'JgritTSSo 1210 (a) ir^tafe 

Kl*i::^n>yi7 (pbl7~3 2) (Dmj¥'S:{}>V^Wt^ 

tzifx. m3\z^-ry—Ay 6 ot±<s;io 

[0 0 5 7] El 0 (b) fC^-ri'5{3, ^KDflfeEF^^ 
fl?:7*P-;/i7p i 1 e 0 0 0. 115. 118. 119. 

1 2 2 55^f.?^c*i 6m(DmT^':fuyi7\zi^m-^tvx:ii 

[0 0 5 8] ±i&jg3^p-yi7tt, m.mm\zit^<D^-^mn 
tm^-^ntzzfuy ipx^^, mii\z\t. zommzr 

(':^$nTl>^c ^(7301 1«. MI2Lfc0 3 (C*f^£;;-r 
I1112I3«. ;ine>C7)&ii!2jg:/P 

012 iZ\t. mmzfu >;;i7pilell5~123 OifS 

[0 0 5 9] 01 1 J'^-r J; e> (C. ^62 (rtS**!^* 
*^«AbA;^£ViCD-r. ifeJ^yp-y^HiHa^nTV^;^ 
Vi. 0 3CDII1 ®-&ffi6 4«^Tift}g:/n>yi7p 

i 1 e 1 1 5Om^-g-fc-tttCJ;0«$nTVi-l), Ciroift 
fl^^P i7 p i 1 e 1 1 5 «. 012 \Z7rCT^ o tC. ft 

[0 0 6 0] ^fc. 0 3 (DUm 6 8 011 (C^f ct 
5 tC. m^m-ya >y:i7pilell8. 121. 122(0 

pi 1 e 1 1 8«. 01 2iZ^-r^^\Z. £fiiJAS*=fcii5 

< (15 0) . :&ffl!C?T<Si:i£<?iSJ;-5 (0 0 
0) . ift$«$S;^5K^$tlTVi^. ^n{Cj;D^ffi6 8 
^^«ST#sc:t<h;ic^o mm\zmmzfnvi^p i i e 

[0 0 6 1 ] «%^6 6 (t01.iT«. iffiJgt/Py ^ttiB 

'pizm'b&:m-r^mmf}^m^^mm\zwi^r^cttm^ 
m-r^m-tiz\t. hmm^^mi o 8i::J;^ 

[0 0 6 2] 8 0. 8 2 «. **igS*©5ll>fT^ 

T, C:<DP$##I8C. 8 2cO^-:> 

fc:fi:BlC«. ^(DfirS{3jSb/ti}!lff^7*P i/TiSfg^^n 

[0 0 6 3] $T, :t:^-:^ii7 hlfil^MSBl 0 8T 
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[0 0 6 4} ^T. rt^^S^xi' MffSIBttaSl 0 4<t 

Oiji^m^n. :^yv'a^i7 (XO > YO , ZO , 

[0 0 6 5] C^T, 2 Oir«, El 1 3 IC^T 

1S.mm£i&mm^mtii±:>D- 3 6 0 . 3 6 2, 3 6 4, 
3 6 6/45Ktt6nTt^§o ^bT, ^T, :^:/>'xi7h 10 
mm^Wmi 0 8 it. K^tiibfc**«*2 0(O:ty'>^ 
xi7h1f^ (XO . YO , ZO ) C:ro4,'S(D^ag 
til^A (XaO, YaO, ZaO) . B (XbO> YbO, Zb 
0) , C (XcO> YcO. ZcO) , D (XdO, YdO, Zd 

[0 0 6 6] :t:/vx5' Mt^g^Ma^i o 
^^^-fflTo 20 

[0 0 6 7] f£^. *pit^sHit§i5 1 0 e^m^tat. 

^TcOfiBIt^ (XaO, YaO) Tfe+ii-T&So fib, 

;tJ^(^'it«> i^*.zj^ffiAS!^^^^t/d:s<. 

[0 0 6 8] :t7*i^x:i7 hlf^^MSIJl 0 8 Ttt, U?^ 
m^ntzJ^^ISmdZ&Q , dZbO , dZcO , dZdO iZ^ 

0, A, B> c, D}k<D&im:mmt)m^\rt&.T(r>^i>\z 

A (XaO, YaO, ZaO) —A' (XaO, YaO. ZaO+dZa 
0). 

B (XbO, YbO, ZbO) — B' (XbO, YbO, ZbO+dZb 
0) 

C (XcO, YcO, ZcO) — C (XcO. YcO, ZcO+dZc 40 
0) 

D (XdO, YdO, ZdO) — D' (XdO, YdO, ZdO+dZd 
0) 

^UT, Z(D^-3S.^nrz,^A' B' C D' J: 

D, mis (b) tr^$n-5J:-5tc:, ^mmm2 o(D-t 

:/vx^ h1t^©5-6, (ZD , *0 , pO ) f}i:k(DJ: 

oiz^w^n^o 

(XO , YD , ZO , (90 , *0 , pO ) — (XO , Y 
0, ZO', 90, *0', pC) 
£il±<0J:5tCbT, 5j-:f>Jxi7 h«fifBtgg|5i 0 4(^4" 50 
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[0 0 6 9] 'A\Z. ■a^WfJ^htHt. fco— 

&^Wim?t^mm2 2c^:t7*-^xi7 h««fc^s$n^. 

[0 0 7 0] 121 4f'«, JJi±(©J;'5fr%}^1t^trS-:? 
i^T^^^v'xi; hit#^^MUfc«^(©, ^fla 3 :;*:7cia 

?feiS*2 0«^®7 SlCfiMbTti^o Se^T, *3^ 

^^fiScbTv^^o z(DmTit. &6 2<Dmmt:^tn-£m 

-id^T'fe-l)., ^fc, 2 2 «^ 2 

%7 6±lrfi[g-r^fe«e), g«l±D±:^[fillrAAT43 
D. i1ilP«ffi7!i«3;*:7t;y-A{wSI*$nTVi-5ro*iSie 

[0 0 7 1 ] 7ii3, 2|s:|IM0lJT«, 3'A7t^'—L.izmm 

{a3>i):7cilI«^^fiE-r^:^^troViTtKH^bfcc b*^ 

b, :^9tm\tzmzm<E>n^t>cr>-x^mj.<. *^aj(75« 

[0 0 7 2] «?il^t^, tfiJg'IfffiibT, XA-Xtr^lb 

ntCckO, ■6a|;^«*5l5«*2 0:*S;«f^;«f5'il^^»bT 

<&i^KibTi^-&«^«Mi<y 3 :;^7c;lj«:*s^< Sn;^iV^fc 

[0 0 7 3 ] ^fc, 3*7ny-AlrKi^$-&^il!!fg'ltf§ 
fet9iBb/tJ;c>?'j:;^$'tf^(CK'=>n^fe(DTtt7iV^„ ««j 

1f®«rffi«bT, CCDtS, ffiflfeS, 0>^fr**16*2O 

^J:-5(:bTfeJ;Vi. CKDlSSia, :B:#:WH«£;T<D<i; 
•StrbTfrC). 

[0 0 7 4] Wj2BbfcJ:'5fc:> **«*2 0«, Mfef^SE 

1 4 0 {wSii^$n;^cT:^Di7*l/A*- 1 2, 14*^e.C0it 
{^«#tJ;OjSil!$n?)o ^1A«TI/— V3 0 2:*iT:h 
□ i^U'A'-12, 14^t?J(Cffi)bT, **«5*20:6SW 

f'joL^ hmmzm-W^i o 4}cfBtt$n^:t>^v?x^ h 
if$Stii :7 1/-acdPb^, ip-t. (1/6 0) # (jy.T, t 

(XO , YO ) — (XO +VXOXT, YO +VYOXT) 
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[0 0 7 5] z:<D^^^z\^x. ^w.^titz^-:fi>3Li7 h 

(XO +VXOXT, YO +VYOXT) -► (XO +VXOX 
T-dXO, YO +VY0XT-C1Y0) 

[0 0 7 6] ^fcv t6ff^1f$g<hLT3aS1ffg^ffll^T. 
c:niaiIifibfc(6ffl6«];i*J^«^i^tiHr>t>-3 6 2~3 

6 6 ^m*-^t)itn«\ J;Dy-ACD®aqifc^i^j6^::: 
t^^T^-So y-A7^--;i'K6 oi*!trz:coji 20 

;^a5-t:>ii-3 6 2-3 6 6 (D^n-€^n(D&MT. -^n-^ 

m-v^^ztizu^. 

[0 0 7 7] ;^cti3. **ji«sj-e«. i^mmjimmmm^ 
m(ii±>-^\t(p-f£< t^^W}i^<D2tjm<D&m\zmi'-fn 

:«r [fij (7) « # O * flfe }^ It ^ J r .k 0 S I!* ^ -B: s T- * n « 

m^'S:mm'^miz^oR^-^ii^(DX'&rni. ^mmm 40 

fib, ^a)±^^\zit- 
tTitaSbVio 

[0 0 7 8] (2) ^feOW^'vCOSSJ^ 

$T. mFi2gb;^c:^sg^»jT-«, mmmn. m^i-smT^(Dw 

3^^:7cy-ASSfrj;D«31Sn^3i>:7t;y— •pij 50 
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U— \'*s^S®iH3;^7cB®W^fj:6-r, ^Ibfl^A^^S* 

-r^mco^wjiiLm. $>^i^\mrzK)m^iz'h:i(Dmmm 

[0 0 7 9] §.\i%. i&mmm^m<D^W3&mx\tmftr) 
nmizK^^it^:it\z^K). ek'r<Di:t>iz^-A(Dm 

tm^^mmz 2^m-5st«±&iii?©[a[[b^#ffib/j;ttn 

^z. Sft**«6*2 2*^e.ifes*sttfcfi#»r«, iisteM* 

•Di-^Tmmvrz<oiihm'^m^mz-r^t£ii. ^m(DWdh 

eifCs iffiff^CDfliair ioT "iSi*" "ElS" J'i 

if D mwizfji K) . mmy-A t hTit^^xiztai,^ 
mm^-fy^^mn^z.tizrj:^. z<Dm=F*mi eiz^-^ 

[0 0 8 0] mxi-i. s^cD*5fe^*2 otmm^mm 
2 2^^^'tr^m-^\t&.T(D^oizt£^, gp*,, mi 

^fc, (S)T«, T0^O;^c:iie)SS#*ST^|fi]V^Tb 

^vi, mtmzmtz<E>f3i\^^o ^ft. ®t«, ^si^^o 

[0 0 8 1 ] a^tr. etl©*5feig* 2 0 gj**®* 

j^y)m&'^<D$,^y-A^tmx^^z.iiiz 
[0 0 8 2] 0i5f;«, &.±<Dj:'^f£mmmm^¥^<D 

[0 0 8 3] mis \z7R-tMm\t. m i \z^ vrznm 
mizMht. Mizwmm^i 2 0, 5i^*ij^gci 42* 

[0 0 8 4] 1 4 2 -^U— V7!)«3f ©?l 

[0 0 8 5] #iaSig|5 1 2 0 ^^i&JK^gB 1 2 2 S 
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Wl^mm 12 2 :f/>'ii7 Mt^^MSB 1 0 8 H 

[0 0 8 6] ^:^0#iJSgBl 2 6Tia. ^J-^i^xi^ MH 

^^fts^nfflsi 2 2Tt^a¥$nfc»o^tbfi:«t*^e.. 

^fcofij^if^*. ^y>^xi7 hiffiiettasi 0 4 {CIS 

l!ft$n^a«©3i>:7c:^>^>'xi7 hCDrtT/v'x^ hffiffi 

CO 0 8 7} **i6fi^<^itif^{coviTSi?g-rSo 

[0 0 8 8] ^-r. ^-/v^xi^ hlf^^^gUl 0 8 tri 

0. iiiij^if ^ts«fii5 1 0 eiciett^nTv^-sffij^T^-^ 

SrfiJfflbT, i^tbflc, in*.*5l5ie*2 o®:t:/-:^xi' h 

17 (A) > (B) \Z7r--ri:o\Z. & B ±.\Z'SLm. 
UTU^SS^, *5!5«5*2 0<Di«^'l«^SO'M#'lt3NIA^ 

[0 0 8 9] TU— ^'AS^fPgji 4 otrS 

S^^nfc hU;y-l 6, 18*^{^T^t. Z.(D^\^m 
mm^tmv^^ 1 4 0 ^i^t\yT^\^m^^ i 4 2 tcA;^; 

$ n ^ i: -7 -> > :tf > X « 5 tJ-'f JKD^It fl^*^ 
fiPl 2 2(ctti;^^nSo 

[0 0 9 0] 3i^ib}smei5i 2 2^, ^(D%Mm^<7:>x 

If^g (XO , YO , ZO , 50 , (f)0 . pO ) ^n^\z 

[0 0 9 1 ] 'A\z. ^^mmwui 2 2^. mmmt^ 

(XO . YO . ZO ) (00 , <i)0 ) 

m^tm^^wr^o :i<d^^<d. ^<Di^mi'$Lm.(D\%n\z 
T> z.'Dii'i^xzmw-mmiix^rzu^u. **iij*2o 

5fei5*2 0 ti®*5!5f^*2 2 <i:(DFB^{cmi « m2(7D-&t1fi 
7 6< 7 8;i5^ffibT, ^H*^ &g5t;^i^x./cf t-i-fig*^ 6. 

ftcoffia*^ ?!i3gT#, y— Arose**— ©tiS 
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[0 0 9 2] /j:43. :i (75**«*y-AT«. StSSOTtt 
^«»»#(DiEffi:*[6] t atS-ifc b T 1/^ 1. J; 5 icIS^ $ 

nxvi^fcje), ^lij^cD^^vx^ hwfs*, 5fro5e** 

10 &iSRL^%ii:^f^<owmm^^^rizt\ztj.i,, 

[0 0 9 3] ^rz<om^mi 2 stu, ^^mmnmi 
2 2X'mM-^nrzW(D^mvrzi<Lmiz. i&m?kmm2 

2, S)-5Vi«W#!il8 0. *5Vitim2. m3cD^ife7 

mi 0 4cD-ttl-f-'tiro:f/>>xi7 MS^^#BfXTa*^ 

[0 0 9 4] lajAtf, »©»»fi:St'»**iii*2 2*J 

2 2ro^4g{3b-;/ hLfc'i:*aT3:;^7c:t:/>;xi7 
20 {»JAlfi^tt<D3;^c5t:t^-:^xi7 h*Jgfi£-reo 
fi<]t3«, i^r/v^x^ MflffifeitSI5l 0 4<0>ffr, 
xi7h1fffi (X. Y. Z) ASi!St**i6:¥2 2rofiS<!:ll 

]ZT$>^'X&<D:tzfi^jLi7 hmm=&mrz\zm!iftr^o s 

ictcj:o®*5fe«e*2 2fimm^ntztmm-^nrzm^ 
:t:/vxi7 hift^fetseBi 0 4t3fei*$n^iii(*5fe 

mm2 2CO:t:/5^xi7 MtffiS:?i*T^«(D5!lS*ff 
5, ^fc, ^mtVt£i}^^tz-fy\ m(D^^-i>\Z^K)». 
30 **i6*2 2 7it^Jgbfct*iJ»f$nfe«-&tt, Si**^ 
*2 2*ST:^7*v;x^:7 hlflSCO-f >5^-y5'X^^3^b 
fcai(***i*<£«-r*-/-:^x^ hmm(D-(>y'yi7XlZ 
^jEt-^o ^nfCJ:i9, a«-&s£«P2 0 OlrJcO, 

[0 0 9 5] ^Tz. m^\tw<n^W]&m.izmm^8 ofj^^ 
!Ki 8 0 <D-^-:f'jx. i7 hmm^m^T^. z.n\z^ 0 mz 

p*S%8 ooDab-pfc{4B(:«, ^coffiHtr$>^ 
40 '^^iteff^ffi^*. Mlff^'IflStBttgBl 0 ei^fCJ^fiKT^c 
[0 0 9 6] Sfc, «»JA«3*Oi^«lfte{rm2(7?^tfi# 

<Dmmf)^&-orzm-^\-i. ^tcomtm^sittiK). :t7*v'x 

[0 0 9 7] t;^±CDJ:'5>CbT:i-:/>'xi7 K1f^<&^M 

Lfzm. li^^J5)ce[52 0 0 {343t.^T, ^MtScO:ty^vx 

i7 |-if$ii(rfE;i;fcM<H3i);7t;IS^;^5®^'&fiS;$n5o EI 
17 (A) , (B) iz\t. z.<D^o\zvTmm'^s^^n 
rzmm3:k7tmmo^-mf)i7r:-^ti^o mm (a) -c\t. 

50 ±lBl#tC«Vifc*5fe^*2 0*^^.> ±lR]^(CV->>:«f> 
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mm (B) \z\t. ±iRi#f:5-y--f;i/9 8)is%tt$ 

ffl ^ it $ nr I. ^ s ^ i $ o 

[0 0 9 8] (3) 

c:©J;-5tc3:;^:7c<Dififl^«^?r»©^i!){ia^trR 

■^nTt>««JA«*ii*5fe«:* 2 2dsa<CD 

3:;!>:7cy-A^tl^T^;^cCV^c ttncoTU^^). -tii 

[0 0 9 9 ] 0 1 8 C:(DJ:-5tC#t'36^->X-xA 
&^ttfc«^«*5£F!l©7*P-i;i7^7!)5^$n^o Ell 8 

izmm^mi^nmi 2 4^^/vrzmi^trj:-DT^^^. m. 
m^mmm^ 124 iz^^^<D^^m^W}i<Lm.<Dm.M\t&. 

Ml (XI , XI ) =M0 (XO 
= (XO +VX 

= (XO +VX 

[0 10 4] c:tl{C?:=fb> 1 2 4T-tt. 

^-r. :f7*vi^ hlftSlBltgei 0 4 J:DgiJ**^*2 

2<Di5!jw&«Eo (XEO, YEO) *«^*-ai^n. cinfr 

^K>. :k<OS.D-^ )V<D^W}iiLmMl (XI , Yl ) li. 
DO (DXO, DYO) =E0 (XEO, YEO) -MO (XO 
, YO ) 

Ml (XI . Yl ) =M (XO. YO ) +V (VX, VY ) 
XT + KXDO (DXO, DYO) 

tmn-^n^o «!-pt. xi > yi a. 

XI =X0 +VX XT + KX (XEO-XO ) 
Yl =Y0 +VY XT + KX (YEO-YO ) 

[0 10 5] mmtziyx. 'A<D. =.-^-1 )V(r>m'W3^mM. 

2 (X2 . Y2 ) . M3 (X3 , Y3 ) , , Mn 

(Xn , Yn) mXT<r>^'^\z^M^n^. 
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CO 1 0 0] *-r, vmrnmn^i 2 2*^?,, 3^, m^L 

[ 0 1 0 1 ] ii^^ibaiffgB 1 2 4 T«v c:cD5*'i';u 

10 T, ^MT^?1l»*ff^. 019, 02Ofr«, 

itia^ggci 2 4ir=tD^fi$nfc5-y-^;i'C036B^liifi: 
mtTimt^TT^^n. iai9«. -T^m.\z^r)^^^ )iti%^dp 

b;t«-&. 12 2 0Hji^b/c*S5-y-'r;UAS^4'bntA^o 
>t«^iroviT3^$n^. RT, 019, 2 0fr»-:?Vi 

{g^tr-r^fc«t>, c:c:T«2i>:7cco^-&(:t5i.^Ti5iBj-r 
^l?R^c«;lCD^1lg^3:3:;^:7t;T^Tt)nT^^^o 
[0 1 0 2] 4-, 5-y--1';l'9 8ro«aWfi!cB*M0 (XO 
. YO ) tbT, ii**«*2 2rofi!:S^En (XE 
20 n> YEn) tT^. 1 7 l/-A« (1/6 

0#) tc:fft:>n^)Ci:ib, 1 ^k-AcOBtm^Tif 

[0 10 3] #»»)^S»a5l 2 2 J; 0 5 -9--r JKO 

^DWiSBMO (XO , YO ) -BOS^-^^ JVCDm&V (V 

X , VY ) f)^xti^n^, z.t\.\z^K). febii^^itjs^ 

lLg|5l 2 4T(D^SSCISC*SfTteni^5:*^ofc:?if>, 

■y-r;K^^W)e«Mi (xk xi ) 

, YO ) +V (VX , VY ) XT 

XT. YO +VY XT) 

XT. YO +VY XT) 

X2 =X1 +VX XT + KX (XEl-Xl ) 

Y2 =Y1 +VY XT + KX (YEl-Yl ) 

X3 =X2 +VX XT + KX (XE2-X2 ) 

Y3 =Y2 +VY XT + KX (YE2-Y2 ) 

Xn =Xn-l +VX xT + KX (XE (n-1) - X (n-1) ) 

Yn =Yii-l +VY XT + KX (YE (n-1) -Y (n-1) ) 

$T> z.(Di:o\z^<D^^m^m^m.w»mmMm\2A 

\z^v)^-^^w-vtzm^. m.m'^\z^-^^ Q(Dmn 

40 -^\^±.\Z. »**^*2 2;6Jfe«-r^t, mi2(D^o 

\z3.^^ s\mL^^mM2 2\z^^T^. m\z. m 

fT:5r|ti±fc«*3|5iK*2 2*«fi:gb7a:Vii:. 5-y-f)U9 

^\tm^m%M2 2\z^^\^ti.\^^^t.\zfi^. ^tz. ± 

m^. m.^^mm2 2(Dmmm^^mi^TmmizmRT 
nn J: 0 y-A(DjsassrisBTs :iti)^mttji^. 

50 [0 1 0 6] /j:43. 51i-'fJUji«co^S8l@«±S;cD'b 
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Xn =Xn-l +VX XT + Kx0Xn-l 
Yn =Yn-l +VY xT + KX0Yn-l 

[0 10 7] J!iA±c7)ck-5tCaiM>'7,7^AtCJ;^?fro^tt) 

[0 10 8] ^2 1 (a) ~ (d) ICH, 5-y--f;U9 8 

7c;H«S©«s|7jJ^$nS. 1^0 (a) \t. *5|5«*2 0A« 

nSi^iC. i^(D**^*2 0«^ffi7 5(Dfi:M{:t,i 
-So (ie-3T> 2 0 C05S#«SSt*5tE«6* 2 2 (D:^ 

-iJVd 8^^T^ZL-^^T^t£\^^:itiZtj:^, mm 20 

(b) , (c) msi^. ^D-'i)i^9 sam^mm 

*2 2^ii«L.T«5<^^*iS^$n-5o C:<7)P#;iRT, » 
*5!5S*2 2/Otjatf, ^-CDiltf^ilSlO^jlttntf, Sit 
-f ;i^9 S^iiMT-SJlt^i^T^-r. 5-tJ-i';W9 8tt^4^ 
I^ia (d) frts, 5ii-i';i/9 SiiSiiMlriO® 

6t)K «t*3t5^*2 2CO^i«{rS;tO(DV-i7, ipt,i^ 
tt9 9 *tll-ri-5#^bTl'iSo 
[0 10 9] J!y,±cDi^fr. 2|s:*SS««J(ci;ti«, 3:;*:7c 30 

[0 110] (4) Tji^g^yu— ir^y-A 
©vjl/^^T^l^— VM©y-A«^ir^«-&©. yn-;/ 40 

[0 111] mm\z7fk-r^oiz. ;icd«^«. m\^m^ 

COjSf^gg 14 0, y-A^rsmffSE 100, :^>^>'ii7 
h«$gfB1Sffl51 0 4, jB«^^gB2 0 0, CRTS: 2^ 

£;±<z)«isc-&ffl-fr So ^vx. mm\z7^-t^'^\z. :t 

fz^:ni7 0 4t-fBtt$nS:t:/-:/x5' h ■ 

CtTb^T^So 30:1^, *ji{l:-rSx-:J'i:UT«> 
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iz-o^^T h^m^tt^. tLT. ^mit(D^m\t. mm 

1 0 4 7>«|gesn«S«#«:*^a{k$-&T}g^l.TfeJ; 

[0 112] tm, z(Dj:'^iz-^)i5^y'u-^mt-r^ 

[0 113] ^Tz. ^3'A7t'tf-Amm^^)l^^y'U— 
y- A t-r 02 2tcs^f 'b<Z)Htt^e)n;i 

m^ii. i:7i/-AT$)S (1/6 0) ij>©rB^t. 

0 7 (a) Izm-ryU-Ay'-i^RZS'ttlizmfJ.^^t:/ 

«i^#ftT#Sck^^^-rs, ^(7)ck •sterna, ai^ 
^n-€^ns7io ;t^.'^fiLS, ta>^:^i^<7)is«/itT-^ ^ z. 

— K±, ff.^nsisHT, 1 -^coy-ASSRgj^stge 1 0 

0, H^-&fiea52 0 ot'j:o, 
tj:^mm.<DmM3'Af€mm'S:nmT'^^zLtiztj.^o ^ 

bT. ^<DS;iSffi.^«!te. ^.'*^ri6]*ie.^^r^{K3:;^: 

T. HI 2 2 (c*T J; 3 trffii^^(^ia#^^gB, y-A^ 
mmw^=tmim<rh. ■7jv^ru-^m3:k7L^'- 

[0 114] 4. mum^i^'Simrnvtzmmm 

(1) ^fflSS^ft: 

So 

[0 115] ;iCO^^S«^^H, fSS^-r X >^l/-#CD 

cDH(rfr®Of*ttSc:tT«fiE;SnSo ^bx, ciro^SB 

n. ;in{c=t DT'i/— tcD3i^7i;'i»$g^^ai$-&So 
bT, c:(DSH-t>-y-*^6w^tiSfi^icf&bfcii^^^^ 
^igb, Cin^S^^BHS^bT^SCltT, 

^i^^T^SCttntSo 

[01163023 (a) , (b) \Z\-S.. ZO^M'Si&m 
^6 0 9<Dm'^(D-m-d^7R$tl^, 1212 3 (a) \t. -f 
1/-- ^'fflCO^fBl-t^lJ-e 1 2. B#«:^^S6 2 0,7. 
\i—t3 6 2 2^, 'N^Uy -y h 6 1 4 (3l$ttT^j£$nS 

'SJP^-;/ h 6 1 4*>^u— \'diS3frsc:tJrJ;0 
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3 (b) trS^-r^*^ 6 0 9 rU—^rm 

z&ST^^o fiii. :^mmm\ziim-^n^-^m^tVT 

112 3 (a) < (b) ir^-rPt«i©fcC0(tPfi6-ra 
[0 117] ia««^^fi6 2 0«, T'U— ^ro^l^Sr 10 

mo^o\zy'u-y(DSo:>m}\z-^KinifiE>n. m^-^is. 

m2 0 0*^^.jtic^6 1 8 Sr51DTMbnT< ^H^lf 
[0 118] Z.Z.'G. 'bM'T^ 7.-7U-(DW^^t\^T 20 

■7\y-^r<Dm.(DWfmzm-z>-x:-7i'-\<D^^^mo 
'^<nmm.(Dmzmi$.-r^^otim^tVT'hi:\^-^. 

PIStc-^^bnfc¥®e5;^i2i^7ciii«}cliM 
[0 119] $ra-tr>i^-6 1 2«. :7'1/— Y<75 3 iJcTcIt 

$i!^^aiTs-t>-9-T'feo, 02 3 tcst-r<fc5^c7'^'- 
•v^cSlo#^t^.n. SiaiS 6 1 8 ^^M^TE 2 4 (C^i^-r 

-fe>-y-6i2«, m«©ficMtr^ttf>nfc^FB^-t>-y-ffl 
aiT^^J;'5J]?fie$nTVi-5. ;:<D3:;^7c«$B®^ai# 
T«(S;b, ^f^-^y^mm^%^m^^^±-t^m.m\z 

[0 12 0] 7i*3, SFB^-t>it6 1 2W^f^±.y^m 

m^%±mz^^z:^7tmm(Dm.\iL:f5mtvT\t. ±fE 

[0 1 2 1] E2 4{:tt. c:rock-5>/j;pa5g^ft:6 0 9 

to 1 2 2] 02 4lc:^t-J:5fr, peB^«#:6 0 9<£ 50 
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«ffl-r^«^«> li«^fi£gB2 0 Qp^(D^m%2 1 41*1 
aaiSE6 8 2«, H5IBbfc?SFB^ir>-ti-6 1 2A^5)A^$ 

[0 12 3] iCD«-&®, <Ei®^l#H«<om¥?±H> 

mu2 1 4«. ^-2^^mm.n^i o 0 5&^^:t:7*vxi7 

htffgSrs 3i^7Eia«iS^f2ttgl52 0 4*^e,'n}C*lJS 
b;t 3:;*:7t;ia«1f$g^K*-ttSb, ::n^>oif 0 

KrojffiSfflffieB 6 8 2Ttttiib;tTl/— \'<75ii.'i?J4S2S^ 
Z>'ffl.'^:^|fi]<75lS^g$. 13 7 (a) \Z7rityV-L.9—^ 

[0 12 4] )k\z. m.mmwn2 i eii, c©-7*-v 

•y hayy'-^^m^tai^^ z.(D^W!^mmm\znv^m. 

[0 12 5] ^(D^, i7U -y t°>y5aagB2 1 8, 
^^gE2 2 0. V— 5^^- >y5asa52 2 2 [343ViT€-a 

(Dmm-AmiDti. m^m^^ 240 ttj^ u =i*>i^Tjii« 
(;HiA#tte.nfe@i»s^g«6 2 o\zmmiiiti^n 

So 

[0 12 6] c:(DJ;-5nt^^(Cd;D, Tl/— V«<Si®3a 

nm^-croy-A^sfibtrcit^J-e^^o bp-^, sa^a 
tJe^feroct'piccRT^cos^^SfcB^bffi^ns 

#«^^^6 2 0 iCI^bttl^nSo ^bX. CCDH^S 

m^me 2 oir«. «fif2o^Bg-ir>+)-6 1 2, ffigiffiffi 

tts*M2®ti^s«7i^?!^btts^nSo ^^oT, \r 

<Sffl3i5:7c2SWTOffiScr);^[6]Ta3^i#iS^*, m 
gPS«fls:6 0 9ASS3g$nfcg5J-roSS;l6]tt?>z:tTJ, 

[0 12 7] ^©M*. *IIJg^J^ K5-f f>y^r-A 

ttT5l5S*B^© -SrStSST ^> t '5 J: 5 

[0 12 8] Sfc. *^5S«»J^->i-7^i' 

3ifflbfc«^tt. TU— V(DiiO(7)3 6 og±:^i^(ris: 

mvxm^mmizMVT. -^d.-^t^ >i^^'-L.^mv 
tszLt^iT'^^z.ii\zf£^, :i<Dm^. ^'om^n$f-iz 
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[0 12 9] (2) il^pgi!fe«t<S««I^B«©^*3c 

M\zm^^^n^3'-k7c^-2^&m^^m-v^i>, 02 

miA^^n^o ^ft. 02 6 (a) \Z\t.. ZOZliKytf 
[0 13 0] 02 6 (a) fCiJl'iT, JtsftlcSfeTiH-B" 10 

T{f e>n;t**s6*6 3 o«. nmt^±T-:f)v-<D^\z 

■5. CIJIT. :i©7PT4'b K-Ai(Di*ifi[li:ra«ltc;± 

[0 13 1] *5feis*6 3 o«. mA.\ts msLm & 3 

6, fcfidlKttSB 6 3 2 , ^fliJiSibeiS 6 3 4 , T:?-Dyi/ 
A'-6 4 0> 6 4 1, itg§ffi6 4 4^S^^T«^$n 

TV^^o ^fbT. «»JA«S#Mi!ig|56 3 2 , 

6 3 4fi7U— t 6 5 0 CDT-rf-Pi^U/X'-e 4 0, 6 4 20 

1 (D^mz^ 0 s^{c*g«6$n^ J; ^ fcj^^^nxvi 
^^6 1 oiriOwne.w®j#©^fb«r^-5c:tdST^ 

[0 13 2] StSSe 4 4«, ^iJAtfXt^-Kpi-^', 

5 0cD5iett^f'.i'3^{t:r^J;-5{c«|^$nTi-i^o 

ip-fe, Zfi^-^r & b 0(D7-)-Uif]yn— & AO . 64 1 
iot'^gfiK^n^o MH- *5)51IS:6 3 0 CDX>>'>^ 

«lft«;tf;*7 6 1 0 fcj;0 iin^^se:<i:*«T?#So 

[0 13 3] **^*6 3 0(DTg|5fm, 

ffllgUe 2 475S^ltbn, y-A^H"-;!^!-* 6 OOiffiJ^M 

ri^-^Q b o<DmmM^\zt^-zx. **^*6 3 

mUn^6 2 4\t. M^t^02 6 (b) ^^^#4^7 5 
\Zlt-Crz^^<Dmmt:'i7^ZiiiZfji^. CIW^S. J:0 40 

16*6 3 o-f}mmvrzmm-:fny^timm'M-(:^-Drcm 

^Fb^m^sbi 0 oiz^K)nt>n. mm-r^ftib<Dmm 

\t. mmvrzi&m^mmm.m I o eizt^m^titzmmm 

■5 izt&mmn^m^ 3 :;^7cii^tcSi*T^coi5#.;^£ e,-rs 

-ACO®ei***&glClBl±$-liSC:iAST#S. 50 
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[0 13 4] rU-^e 5 OfCti, pgB^^#6 0 
yi'— V6 5 0(7D«#«rS-5J:5f3S3|l$nTViS. d 
CD«a5S«#:6 0 8cD«fiE;«, 02 3 (c) , (d) \Z 
*Tct5f', 02 3 (a) , (b) iZT^htzm^^m^ 
6 0 9H^^bT, l*ll;^pt^6 1 OASgrfefrlrato^/tHI 

[0 13 5] Z(D^mtl 6 1 0«, V6 5 0 

*mnn^'S:M,^ rztbizmmr^hcD-v&D. «0 
2 3 (c) . (d) ir^-rj;'5(r, ru—'ve 5 o(om 

6 5 0*>&^;tS;S**#G)lfc«Sr, J;0aift3®;^j:<^ 
sc:t*tT^-5*>?)Ta&s, ;^43, >^ ^ 6 i o co 

[0 13 6] K-Ai:Hffira-t>-y-ffl«^%^Sgl 3 7iS 

i9:tt6nT*30« cmf/u— ^6 5 oopasfcfgtte. 

n;t^ra-fe:>-!ti 2{cj;0, •y^U-'V(D3»i7tmm^i^ 
[0 13 7] ;!^(::> *Sli6St^J{cJ;^ia«^^cD*Stc^ 

\^^T&.Tizmm-t^o 

[0 13 8] :^m.mm-^\t. 026 (b) \z^t^^ 

IZ. B^«^)^^6 1 0T*i,^L-/ill3:;^:7C^rBT(r*5t-tS 

m^m^rn? 0 0 ums-ATt^miz^iH^iKmrn^ 
mm 7 0 2 1 ^His^^bT. m^mm 704 Srj^figb 

TVi-S, -^bT, ^<Z)^^BIfe7 0 4«. S^^6 1 8 

^mi:'Tmmmm^m6 2 oizmti-^n, ^mz-:fu- 

[0 13 9] dWH^^^S;. 2|s:*Si«»JTia-?';i'-V-y 

fefcbT*3<. coj:'5(r-r2)t> #i?srai**i 7 0 0 fC 

iJUiT, *5fe«*6 3 0, T:^D^7'^-;\'— 6 4 0. 6 4 
1. Tl/— VC0^6 5 4#J&l^1-«^T:/;i'-CDWl:<i:7i 

■So -^-bT, c:(DiiSFBie!^«7 0 ocD'5t.:7*;i'— ©feco 

iS®7 0 2\zmi2-^t)^:it\Zj^Dm^mm7 O 4S:f# 
■SCt*5T^^>. CCD«&, 'e^J;^«F-A 1 twttifCT 
U— V6 5 03&^e^A-5)W:i:*s, 7D7 4lc:«, 

*6 3 0 Ai^oTVi-sy— a:7w'— 6 oro^SiWia 
[0 14 0] :i(Dm-^(D3'^7t^—M.mm.(Dmt&m(Dzf 

[0141] 025 lZ7r:-r^mm\t. 024 tCS^-T^Jfi 

miz. mtziz^MtJA^ 6 1 otmm^n^^Tnmm-^ 
^^B6 8 0, ^mmm^e 2 4f)mt)^rzmi^tfj.-o 
^^^T, ^miz>-^e 1.2, SF«i-fe>-y-ffl«-^ 

6 13, mmtAiUm 6 8 2 J; 0 650 

«)3;^:7c1f^*aaiL, :iti\z^r)-:fu—'V6 5 ot^ib 
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[0 14 2] «*®#^5£S«6 8 OTtt^ dCDi^S^ 
^li«7 0 2<J:« 6^#:^»;i<^ 6 1 OT-««$n;'ill^PBl 
I!li|g7 0 0 i©H«^^7i^ff t^n^o c:cDB#-a-fiKO¥= 

i^^o ia2 7i3«, ccD«-&©«*iliii-&^S«6 8 0 
CD $ nx V i ^ o 

[0 1 4 3] IP*., 02 7l'43ViT, ?!fe#*^76 1 0 10 

A^bA;^J$nfc3l^r«1?*^7 0 osr^-rs^ft-^tt. « 
^H^-g-fiScSB 6 8 0 P^\Zii\,^Tl^-ry 4 J]^^- 9 0 0 

-^(r. A/D^^iassg 0 2 (ciTA/D^^^n. ^ 

nirJ:DS-a*«t32 4 t*-y h-CDRGBxv':$';i/T'-^ 
^s^ai'itl^o -tLT, il©*SFBli*^7 0 0 fr*5tj--5 

1 (7)«ffiiJ5.LK'7DT4 f3^^,tlfc:/;i— rofe(D2 4 f-y 

hW«iHi?s 9 0 4 icT&iii*«iciK®$n. fijwsn 

5.0 ^bT, ;i<DflJ»fife*H, h^^'J 9 0 6 

t»#j2i*n.5o K>y h;<^ U 9 0 S^®^ 

[0144] ^^H^-^fig^M 6 8 0 tti, m^mmco 

#il*lCjt*iSL;^c:7-i' -;UFA'-y77 9 1 0*S|*i^$n 
h;<^:U 9 0 6 fdS^jiSnTI/iSS^ F>y h*lj^5^- 30 

- -^'CJcO. -f-^HSl^s^^ F-y hTafe-5t*iM$tlfe 
Jl'&tt, 7-i'-;i/FA->y77 9 1 0 (D-?-<0i@5ilfiSlC 

^?nfc«'&fCtt, SI^PBl8!fe«(D2 4 bf>y FCDRGB5^i? 

jut"- 75^^ * s s ^ 3i * n S d 1 1 S . 

[0 14 5] 7'-5'©Jfflia5 9 0 8 F 

■y h/^'J 9 0 6(c:»^ji^nTV^^2£^ F-y FW^-x 40 

It^A^a^aS^^n^, IP*,, F-y F*iJ«x-^fr 

F>y FW^T^-^'fciD, -^-^iliSgdJ^^ F-y FT 

[0 14 6] eii±©##ii^>-*fTofctg, x-^'Sijpas 

9 0 8('J:l97^-;UFA-y779 1 0*ie>#HSI'efi 50 
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m.=f-9\-tmm^^ i s^auxaifts^see 2 etc 

®^a3;^;$n, •r^--^6 5 0tt. ^^Fb^s*« 7 0 0 

7 0 2 *^Sia^5^jA^n;t«*il« 7 0 4 S ij 
T ; U < Z« H ^ ^ i t T # -S 31 i i ;k ^ o 
[0 14 7] fi*, j^±roH«!«?8©»#iii9-i:, SK*- 
ttiLtt, MAa:7^-;i'FA*>y:7 7 7 1 0^2iiiS^3'O 

[0 14 8] y-A^W«SgBl 0 OTti, 

^j^cgES 7 8 ^ilDTT-t-* 6 2 2 J; 0 ai::b$n^^ 
^^SiJffllgf 6 2 4 ^<73g5^ftiJ?Sim^;i^^ 

[0 14 9] ^»iA^^M?^»JP«l^^T®i5^rbT^f*^n 

ItSBl 0 6(D«&Jf^1*«^f'ifflLT> -^-y'^yzcy F1»$6^ 
MSBi 0 8fcJ;D^K$n-2)c ^-UT, ^ro^K^tafc 

i7FW# (XO , YO . ZD , (90 , </)0 > pO ) ^ffl 

[0 15 0] UA±CD«^CD*||ffi0i|triO, 71/— V 6 

5 0«. S«6T*^(Cjfi 1^**11* 6 3 QCDtLmmm^ 

6 3 2« :&{BiJ^itiHI5 6 3 4^«iti#*, 6 1 

?SrBTl*lT**16*6 3 0*iSifiElC^JSE-r?>;rt:<)ST 
[0151] ;S*3, S^1I«-&^»B6 8 0 fC43tt^S 

[0 1 5 2] m2 6tr^TJ;o7i- 

A»Oc75 3:*:7cy— ASB<75^;^t6-r> 02 8 (a) ~ 
(c) \Z^tii^fsm^<D-7V-^1fi%^-Q'^^7Vy 

[0 153] C:roTF7i7->3 0 2 8 ( a ) \Z 

mti.o\z. W^(i:>^V-'7ifi. E:^**!^* 7 3 4 O 
t*>7 2 OrttC^OiitJ'. b:>7 2 0F*3tt, * 

fii^JtSSEff 7 3 2, ^f^^ 7 3 0 7 4 4 

[0154] 4^-vif>72 0l^^r^l^)i^/f■7'^-i' 

^n^*n(DSfiji:«et)X, wm.±. '^\mt!s:. i*^ 

fl5SJrEa$n:tSi^± 7 4 6, iijitiSE± 7 4 7 «, 
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2 0(cs^bTi>5. ;i<D«s»> uiz^^mm? 3 4\Z 

jfit?ViT< -SPf Sti 7 4 0 <T>^X-l5ifi. W&± 7 4 6. 

ilJ^^^^^± 7 4 7 , ms^7 4 s t-es;ioT^^^j;c) 

iIi$«Tt-2)fcS6. J; OBI*®, 31||®^n^7h^;:7 
->3>Sa#feT€5:i<!:tnc-2.o Str, gl!ta!±7 4 6, 10 
gij^t*i±7 4 7«. *:!iJ(:Sise)T{!aitT{^?>nfr^Jf# 
7 3 2. ^f^^7 3 0 ^«{tb?^j;755^>g:*c*5fe^*^S 

J: -5 75:® jaSTT'U-f * d 1 1 ^C^, 
[0 1 5 5] i6r^)S(CS2M^n/iM^^7 4 8, 7 4 9 
7 4 4 (Ci 0 . SE«iJ.^ 7 2 4. 725 

cyjw-v-y h:)^iCfcJ; Oi*bffi$n^gif7 4 2 ^Tk^ 

[0 15 6] 7ii5. ia2 8 (b) tr^Ti^tr, ^U'- 

i':^)^^D3itfg;*c**ig*7 3 4«. ?*j±^^fflVifcg 

^fr^KDTi?^. iPjiG75i«iJI«l$n, ctOa^i^TiSifr 

[0 15 7] u^. ^^mt±M^m.m\zw^^n^^ 

[0 15 8] mx\t. *^?gfc:ff.*3:^7cy— 30 

A 0 2 9 tr ^-r <t -5 ?5:«^^CD^fiffl M'r-tf-K^ 

[0 15 9] ;iCOmi!iffltf5^:^'5r'-A^att. y-Affl 
0 lRDCy-A^2|s:<*:4 0 036^f,;^j:0, 

>'4 0 Itt. mmM%MmA 1 0. «lCDfB1tei54 8 40 

0, B2coi2itgB4 9 0 *^^Tel^$n5. ^ICDIH 

If ^lettas 1 0 6 . :tyvx::7 Mf#g|51tgB 1 0 4. 3 

^^:7cis#ifffifeif;Bi52 0 4^^^-c^ffiK$n^. 

Mgj]MS^@€IS4 1 0(t. @#^^SIS2 1 2, ili^)^^ 
32 4 0. :i-:/S?x<:7 Mfffi^MSBl 0 8. SIJWI8P2 1 

4^^^T^fie$ns„ jEfi. B2(diei*«B4 9 o«s 

[0 16 0] c:(7)^Sffitf5^^y-A^a«. Sllr^ 

bfciiist«tta«i5i«6rot(if^€r-rs. gp-^. mi ©sit 50 
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gE4 8 0fCfetS$n;t:f:/i^xi7 hl^^. tfij^lf^a:. 
Jgf^a54 0 8 3&^e<7)iSf^«^S:fiJfflbT. 1 

0 2wmimM%Mn>A 1 0Hctoy-A?grB^cD^ 

(D:tyi^x^ h1f#6tmic73SftgC4 8 OlCfeit^nTi: 
3*7cll««^<!:«:fiJfflLT> Mtb^aSiS^SP 4 1 0, 

f^^aHSSl 0 2 }3J:0^{£{3:*7ciii#:^)S}Sm^n. 

^2c7DfB1SSI54 9 0 dSlt^n^o -^©t*. 

cicoiBit^nfcH^'ifffin. ft^^jaasB 4 0 4 . i£^^s^c 
j$::i;Tf7':tRAM4 0 6 ^:a-bTB*lfeaj;^$ns, 

[0 16 1] ^®^fiS;(D^)Sfflt:*7':ty-A{'J;n«. 

*^4 0 0i£fii:^^^s•r^i^^gA^~?^£<. ^-KWits 

- K 'J 4 0 1 ©#fr?ii6SI»5ase5 4 1 0 OMJf^a 

[0 16 2] 
[ia®©ffi*;^j:iJiBj] 

[01] *%igic^-5llSSfi»l©-«?!ISS^f:/n>;;i;giT 
[^2] *3:;^:7cy-A«®©^S<&*-r«BSiaTafe 
[0 3] *..3;*7cy-AsecDy-A-7w-;n-***r 

[0 4] *3:*jcy*-A^MICJ;0H^^^$n;t^iy 



5] ^SJ^CTC^— ASBSrnA-/U— TfT^: 



[06] :tyi?xi7 h1t$gfBttg|5lC|B1t$n^:tyv'x 

[0 7] *3;*:7c^r*-AgSlCj;0®DS*3n?)7^-^ 

[0 8] #U3*>i^aBcDil#«$g^t^»-r^^ft(c-:3Vi 
Titters ;^cise)<D«tteUiBJ0Ta& 
[09] *}^«^ls1t«Kopg»«l3giroviTi5iB^-r*^c 

«t>(75litBgt5iB^ 0 T ^ c 
[010] iteJg1f|g|B«SI5<75Pig«iSlroViTIttBJ-r^ 

[011] y-Ay '(-}l'\^lz^n^mm-:fay i^<Dm 

miz-Dh^TmmT^tztb<Dm.mmmm-v$>^o 

[012] Jfefl^'l»$SIB1ftg|5ro|!tM«iglr-:?ViTljiBJ-r-5 
fc * romiiSitt§3 0T a& * = 

[013] ^wimz^\irihn^mmmmL^iii-t>i)-iz-z> 

^^TWimT^rz^(Dm.mmmmr-$>^o 

[014] Jfefl^1*$B:^ss:Bft^n/t^{H3i5C7ci®^*^-r 
«tBS0TafeSo 

[015] :^^m\zm^mt&m<D-m^7r:rzra y 

[016] 5i^i(jfirM'\CDi|&J^1f^©S?ft('OI,iTl5iBJ 

-r s ;t Jt) ©Mfflsm 19 0 T -5 . 

[017] iaP1^^)StS8ft$nfc:#^l!ifiS*t«$nfc 
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6 0 










1 0 
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1 0 
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(54) THREE-DIMENSIONAL GEME DEVICE AND METHOD FOR SYNTHESIZING IMAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow a cannonball to 
easily hit even a target object that has deviated from an 
aiming range as the result of the presence of a 
topographical object. 

SOLUTION: Topographical objects, such as plateaus, 
obstacles, and walls are arranged within a game field 
within an virtual three-dimensional space. A future tank 
20 is moved within the game field, the position to which 
a cannonball 98 will move from the future tank 20 is 
computed, and whether or not the cannonball 98 will hit 
an enemy future tank 22 is determined. Even if the 
enemy future tank deviates from an aiming range as the 
result of the presence of a topographical object such as 
a slope 75, the cannonball is made to track the enemy 
future tank according to object information about the 
enemy future tank so that the cannonball hits the enemy 
future tank. The difficulty of the game is actjusted by 
adjusting the tracking force of the cannonball. If the 
cannonball hits the tank, an object 99 representing a 
column of flames is placed near the hit position. If the enemy future tank is determined to have 
been deformed by the hit of the cannonball, the enemy future tank is changed into a deformed 
object 
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* NOTICES * 

1. This document has been translated by computer. So the translation may not reflect 
5 the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

10 

[Claim(s)] 

[Claim 1]A means to set up game fields where it is a three-dimensional game device 
which can play a game to which a player operates a final controlhng element, looking 
at a quasi-three-dimension picture, and a mobile moves inside of virtual 

15 three-dimensional space, and a geographical feature object is arranged, A cartridge 
treating part which calculates a movement zone of a means to perform an operation to 
which a mobile is moved in said game fields, and a cartridge discharged from a mobile, 
So that a cartridge may hit these target objects, also when said cartridge treating part 
originates in existence of a geographical feature object and target objects separate 

20 fi:om a collimation range including a success decision part which performs a success 
decision of target objects and a cartridge, A three-dimensional game device performing 
processing which makes these target objects follow a cartridge. 

[Claim 2] A three-dimensional game device making target objects follow a cartridge in 
claim 1 based on object information of target objects. 
25 [Claim 3]A three-dimensional game device adjusting game difficulty with adjustment 
of tailing power of a cartridge in claim 1 or 2. 

[Claim 4] A three-dimensional game device arranging a column-of-flame object near the 
hit position in said virtual three-dimensional space in either of claims 1 thru/or 3 
when a cartridge hits target objects. 
30 [Claim 5]A three-dimensional game device changing into an object which transformed 
target objects when it is judged that a cartridge hit target objects and target objects 
changed in either of claims 1 thru/or 4. 

[Claim 6]A means to set up game fields where it is a three-dimensional game device 
which can play a game to which a player operates a final controlling element, looking 

35 at a quasi-three-dimension picture, and a mobile moves inside of virtual 
three-dimensional space, and a geographical feature object is arranged, A cartridge 
treating part which calculates a movement zone of a means to perform an operation to 
which a mobile is moved in said game fields, and a cartridge discharged from a mobile, 
A three-dimensional game device characterized by arranging a column-of-flame object 

40 near the hit position in said virtual three-dimensional space when a cartridge hits 
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target objects including a success decision part which performs a success decision of 

target objects and a cartridge. 

[Claim 7] A means to set up game fields where it is a three-dimensional game device 
which can play a game to which a player operates a final controlhng element, looking 
5 at a quasi-three-dimension picture, and a mobile moves inside of virtual 
three-dimensional space, and a geographical feature object is arranged, A cartridge 
treating part which calculates a movement zone of a means to perform an operation to 
which a mobile is moved in said game fields, and a cartridge discharged from a mobile, 
A three-dimensional game device changing into an object which transformed target 
10 objects when it is judged that a cartridge hit target objects and target objects changed 
including a success decision part which performs a success decision of target objects 
and a cartridge. 

[Claim 8]It is an image synthesiziag method for a player to operate a fijial controlling 
element, looking at a quasi-three-dimension picture, and for a mobile play a game 

15 which moves in inside of virtual three-dimensional space, Set up game fields where a 
geographical feature object is arranged, perform an operation to which a mobile is 
moved in said game fields, calculate a movement zone of a cartridge discharged from a 
mobile, and perform a success decision of target objects and a cartridge, and. An image 
synthesizing method performing processing which makes these target objects follow a 

20 cartridge so that a cartridge may hit these target objects, also when it originates in 
existence of a geographical feature object and target objects separate from a 
coUimation range. 

[Claim 9]It is an image synthesizing method for a player to operate a final controlling 
element, looking at a quasi-three-dimension picture, and for a mobile play a game 

25 which moves in inside of virtual three-dimensional space. Set up game fields where a 
geographical featvire object is arranged, perform an operation to which a mobile is. 
moved in said game fields, calculate a movement zone of a cartridge disch£Lrged from a 
mobile, and perform a success decision of target objects and a cartridge, and. An image 
synthesizing method characterized by arranging a column-of-flame object near the hit 

30 position in said virtual three-dimensional space when a cartridge hits target objects. 

[Claim 10]It is an image synthesizing method for a player to operate a final controlling 
element, looking at a quasi-three-dimension picture, and for a mobile play a game 
which moves in inside of virtual three-dimensional space. Set up game fields where a 
geographical feature object is arranged, perform an operation to which a mobile is 

35 moved in said game fields, calculate a movement zone of a cartridge discharged from a 
mobile, and perform a success decision of target objects and a cartridge, and. An image 
synthesizing method changing into an object which transformed target objects when it 
is judged that a cartridge hit target objects and target objects changed. 

40 : 
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* NOTICES * 



JPO and INPIT are not responsible for any 
5 damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
10 3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
15 [0001] 

[Field of the InventionJThis invention relates to the three-dimensional game device 
and image synthesizing method which move by a predetermined mobile in virtual 
three-dimensional space. 
[0002] 

20 Background Art and Problem(s) to be Solved by the Invention]An example of the game 
image in the conventional shooting game device and a driving game device is shown in 
drawing 30 (a) and (b). 

[0003]For example, when taking the shooting game device for the example, as shown 
in drawing 30 (a), while the player looked at the image composing which looked at my 

25 ship 530 and the hostile aircraft 532 grade from the upper part, the game was 
performed by operating my ship 530. My ship 530 and the hostile aircraft 532 grade 
were able to move by the game device of such a method only the inside of the game 
fields 536 which comprised two dimensions. Therefore, presence overflowed and game 
space with a touch of reahty was not able to be formed. 

30 [0004]When taking the driving game device for the example, as shown in drawing 30 
(b), the player was performing the game in the game fields 538 by operating the sports 
car 534 to the road through which it flows in two dimensions toward a B point firom 
the A point of the direction of the back of a screen. In the game device of such a method, 
the sports car which a player operates is movable in the direction of [ from the B point 

35 of drawing 30 (h) ] an A point beforehand decided by the game device, i.e., the direction. 
As a result, the freedom of the operativity of a player was restricted and enjoyment of 
the game was not able to be raised more. 

[0005]That the problem of such a conventional game device should be solved, a future 
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tank (mobile) moves about the inside of virtual three-dimensional space freely by 
operation of a player, and this invention person is developing the three-dimensional 
game device which holds waging war with an enemy future tank (target objects). Here, 
the virtual three-dimensional space in which virtual three-dimensional space is 
5 formed of a game program is said. 

[0006]Now, in developing such a three-dimensional game device, the following 
technical technical problems arose. 

[0007]That is, various geographical feature objects, such as a plateau, an obstacle, and 
a wall, are arranged in the game fields in virtual three-dimensional space. The future 

10 tank which a player operates moves about in the game fields where such a 
geographical feature object has been arranged, and delivers an attack targeting an 
enemy future tank. At this time, the problem that it originates in existence of the 
geographical feature object on game fields, and the coUimation work to an enemy 
future tank becomes difficult arises. When an enemy future tank hides in the dead 

15 angle of a geographical feature object and separates from the collimation range, it 
becomes impossible for example, to apply a cartridge to an enemy future tank. When it 
is located in the place where an enemy future tank is low and is located in the place 
where the future tank of a self-opportunity is expensive, it becomes very difficult work 
to aim at an enemy future tank and to apply a cartridge. 

20 [0008]Thus, if the coUimation work of a cartridge becomes difficult, a cartridge will 
stop hitting an enemy future tank very much, and the stress of a player will be 
induced, and it becomes the hindrance of smooth game progress. 

[0009]This invention being made in view of the above technical technical problems, 
and considering it as the purpose, It is in providing the three-dimensional game device 
25 and image synthesizing method which a cartridge can be made to hit easily also to the 
target objects which originated in existence of a geographical featiure object and from 
which it has separated from the collimation range. 
[0010] 

[Means for Solving the Problem]In order to solve an aforementioned problem, this 
30 invention operates a final controlling element, while a player looks at a 
quasi-three-dimension picture, A means to set up game fields where a mobile is a 
three-dimensional game device which can play a game which moves in inside of virtual 
three-dimensional space, and a geographical feature object is arranged, A cartridge 
treating part which calculates a movement zone of a means to perform an operation to 
35 which a mobile is moved in said game fields, and a cartridge discharged from a mobile. 
So that a cartridge may hit these target objects, also when said cartridge treating part 
originates in existence of a geographical feature object and target objects separate 
from a collimation range including a success decision part which performs a success 
decision of target objects and a cartridge, Processing which makes these target objects 
40 follow a cartridge is performed. 

[00 11] According to this invention, also when target objects hide in a geographical 
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feature object, for example, or a geographical feature object has the difference of 
elevation and target objects have separated from a collimation range (range which can 
be aimed at), it becomes possible to make a cartridge hit target objects. Thereby, a 
three-dimensional game in which game progress is performed smoothly can be 
5 provided, without giving stress to a player. 

[0012]This invention makes target objects follow a cartridge based on object 
information of target objects. Target objects can be made to follow a cartridge certainly 
by simple processing by doing in this way. 

[0013]This invention adjusts game difficulty with adjustment of taiUng power of a 
10 cartridge. By doing in this way, a game of various difficulty can be simply provided 
now. 

[0014]This invention arranges a column-of-flame object near the hit position in said 
virtual three-dimensional space, when a cartridge hits target objects. It becomes 
possible to tell that a cartridge hit the mark with reality to a player by doing in this 
15 way. 

[0015]When it is judged that a cartridge hit target objects and target objects 
transformed this invention, it changes into an object which transformed target 
objects.lt becomes possible to tell destruction of target objects by hit of a cartridge, etc. 
with reality to a player by simple processing by doing in this way. 
20 [0016] 

[Embodiment of the Invention] 

1. Explain briefly outline **** of a game, and an example of the three-dimensional 
game reahzed with this three-dimensional game device. 

[0017]According to this three-dimensional game device, the game space which can 
25 form virtual three-dimensional space by the game program set up beforehand, and can 
move about the inside of the formed virtual three-dimensional space freely by the 
mobile which a player operates can be provided. 

[0018]The three-dimensional game realized by this three-dimensional game device is a 
future tank game which can be wound and extended in the near future city in which a 

30 variety of races gathered. In this future tank game, the fighters which gathered 
aiming at the immense prize determine a champion in desperate fight game form in 
the game fields where it is not allowed to be squarely surrounded with a wall and to 
escape. Each fighter vies in a champion by each futiu'e tank to own. And a player 
participates in a game as one of these fighters. 

35 [0019]The outhne view of this three-dimensional game device is shown in drawing 2 . 
As shown in the figure, the player 302 will control the mobile 20 which operated the 
analog levers 12 and 14 of the right and left which are a final controlhng element, and 
was projected on CRTlO, i.e., a future tank. That is, the player 302 can move about the 
inside of the game fields 60 set up in virtual three-dimensional space freely all around 

40 by driving this future tank 20. The triggers 16 and 18 of the machine gun which can be 
fired indefinitely, and the missile which is powerful arms although a number has 
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restriction are formed in these analog levers 12 and 14. As shown in drawing 2 , the 
collimation 40 has projected on CRTlO and the player 302 delivers an attack to an 
enemy on it using this collimation 40. The enemy detecting position radar 50 which 
detects the position of the enemy who is a target projects on CRTlO, and, thereby, the 
5 player 302 becomes possible [ getting to know the enemy position 52 over the aircraft 
position 51 ]. 

[0020]The general drawing of the game fields 60 is shown in drawing 3 . As shown in 
the figure, in the game fields 60, various kinds of geographical features which 
comprise a three dimension and are set up by the game program are formed. That is, 

10 first, the four quarters of the game fields 60 are surrounded with the wall 62 so that 
each fighter cannot escape. And the 1st plateau 64 is established in the inner 
circumference of this wall 62. The zero zone 66 is surrounded by this 1st plateau 64, 
and the slant faces 68, 70, 72, and 74 are established in between them. The 2nd and 
3rd plateau 76 and 78 is established in the zero zone 66, and the obstacles 80 and 82 

15 are also formed. Thus, unlike the game fields 536 and 538 which comprised 
conventional two dimensions shown in drawing 30 (a) and (b), the game fields 60 in 
this three-dimensional game comprise three-dimensional geographical feature. 
Therefore, the game space which is full of the reahty which is not in the former can be 
formed. It becomes a big technical technical problem how a player is made to feel the 

20 geographical feature conversely expressed with such a three-dimensional game device 
by this three dimension. 

[0021]The enemy future tank 22 which the future tank 20 and enemy fighter which 
the player 302 manages drive faces each other on this zero zone 66. In drawing 3 . since 
the 2nd and 3rd plateau 76 and 78 intervenes between the future tank 20 and the 

25 enemy future tank 22, the player 302 cannot view the enemy future tank 22 by CRTlO. 
Therefore, the player 302 finds out the enemy position 52 by the above mentioned 
enemy detecting position radar 50 first. And the future tank 20 will be driven by the 
analog levers 12 and 14, the 2nd plateau 76 will be overcome, an enemy will be 
approached, and this will be attacked. 

30 [0022]When it does in this way and the future tank 20 of a self-opportunity 
approaches the enemy future tank 22, the quasi-three-dimension picture projected on 
CRTlO is shown in drawing 4 . Here, the amount of shields of the self-opportunity and 
the enemy future tank 22 is displayed on the shield indicator 54. Now, the amount of 
shields of the self-opportunity (defense power) has far exceeded the amount of shields 

35 of the enemy future tank 22. Therefore, for the player 302, it is an offensive chance, 
and conversely, the direction of the enemy future tank 22 must avoid this critical 
situation, and must discover the item which recovers the amount of shields. 
[0023]In this case, the future tank 20 of a self-opportunity is located on the zero zone 
66, and since the enemy future tank 22 is located in the 1st plateau 64, among both, 

40 the difference of elevation produces it. Therefore, the player 302 needs to carry out 
game setting out also of the inside of such geographical conditions so that an enemy 
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can be attacked well. If the enemy future tank 22 sets up a game conversely, using 
these geographical conditions well so that this critical situation can be avoided, the 
enjoyment of a game can be raised much more. That is, it becomes a big technical 
technical problem in this invention how such geographical conditions are reflected in 
5 game setting out. 

[0024]The above explanation is explanation about the case where the number of the 
players which perform a game is one, as shown in drawing 2 . Thus, when a player 
performs a game by one person, a computer will take charge of the fighter which 
drives the enemy future tank 22. On the other hand, the outline view of this 

10 three-dimensional game device in the case of being pitched against each other by two 
persons' player is shown by drawing 5. In this case, the player 302 drives the future 
tank 20, looking at CRTIO, and the player 303 wiU drive the enemy future tank 22, 
looking at CRTlLAnd the quasi- three -dimension picture which is in sight from the 
direction of the future tank 20 will project on CRTlO, and the quasi-three-dimension 

15 picture which is in sight firom the direction of the enemy future tank 22 will project on 
CRTll. And two persons' player wiU perform a game under different geographical 
conditions, looking at the quasi-three-dimension picture from a different viewpoint in 
one virtual three-dimensional space in this way. ^though only the case of a 
two-person player is shown in drawing 5 . naturally this invention can be apphed, not 

20 only this but when two or more players of three or more persons perform a game. 

[0025]2. The block diagram of the example of the three-dimensional game device 
concerning this invention is shown in the explanatory view 1 of the whole device. As 
shown in drawing 1 , this three-dimensional game device, A player is constituted 
including the final controlling element 140 which inputs a manipulate signal, the 

25 game space operation part 100 which sets up game space by a predetermined game 
program, the image synthesis section 200 which forms the quasi-three-dimension 
picture in the view position of a player, and CRTIO which carry out the generating 
picture of this quasi-three-dimension picture. 

[0026]When this three-dimensional game device is applied to a driving game, for 
30 example, the handle for operating a sports car, a gear, etc. are connected to the final 
controlling element 140, and, thereby, a manipulate signal is inputted into it. When it 
applies to shooting games, such as a future tank battle mentioned above, the trigger 
16 for launching the analog levers 12 and 14 for driving a future tank and a machine 
gun, a missile, etc. and 18 grades are connected. 
35 [0027]The game space operation part 100 is constituted including the central 
processing part 102, the object information storage parts store 104, the 
terrain-intelligence storage parts store 106, and the object information changing part 
108. Here, in the central processing part 102, control of the whole three-dimensional 
game device is performed. The predetermined game program is memorized by the 
40 storage parts store provided in the central processing part 102. The object information 
which is the position and direction information of a three-dimensional object which 
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constitute virtual three-dimensional space, and other attribution information are 
memorized by the object information storage parts store 104. The terrain intelUgence 
of the game fields 60 formed in the terrain- intelligence storage parts store 106 in the 
three-dimensional geographical feature mentioned above is memorized, for example as 
5 height data. In the object information changing part 108, the operation for which the 
object information memorized by this object information storage parts store 104 is 
changed at any time based on the terrain intelUgence memorized by said 
terrain-intelligence storage parts store 106 is performed. The details of the 
composition of this game space operation part 100 are mentioned later. 

10 [0028]In the image synthesis section 200, picture composition of the 
quasi-three-dimension picture which is in sight from the arbitrary view positions of 
the player 302 in virtual three-dimensional space, i.e., the quasi-three-dimension 
picture projected on CRTIO in drawing 2 , is carried out. For this reason, the image 
synthesis section 200 is constituted including the three-dimensional image 

15 information storage section 204 and the image operation part 202. 

[0029]The three-dimensional picture of the three-dimensional object is memorized by 
the three-dimensional image information storage section 204. Here, as for a 
three-dimensional object, the geographical feature etc. of the wall 62 shown in mobiles, 
such as the future tank 20 and the enemy future tank 22, and drawing 3 w hich are 

20 shown in drawing 4 . the 1st, 2nd, and 3rd plateau 64, 76, and 78, the obstacles 80 and 
82, etc. say all the objects which form the game space set as virtual three-dimensional 
space. As this three-dimensional object is shown in drawing 4 . it is expressed as a set 
of the polygon 90 - 95 grades, and information, including each apex coordinates of this 
polygon, is memorized by the three-dimensional image information storage section 204 

25 as three-dimensional picture information. 

[0030]The image operation part 202 is constituted including the picture feed zone 212 
and the image formation part 240. 

[0031]The picture feed zone 212 is constituted including the coordinate transformation 
part 216, the clipping processing part 218, the transparent transformation part 220, 
30 and the sorting treating part 222 which perform three-dimensional data processing to 
picture information, such as the treating part 214 which controls the whole image 
synthesis section 200, and apex coordinates of a polygon. 

[0032]In the image formation part 240, from picture information, such as apex 
coordinates etc. of the polygon by which three-dimensional data processing was carried 
35 out in the picture feed zone 212, the picture information in all the dots in a polygon 
calculates, and the generating picture of this is carried out as a quasi-three-dimension 
picture. 

[0033]Next, operation of this whole three-dimensional game device is explained. 
[0034]First, the central processing part 102 makes the object information storage 
40 parts store 104 memorize the object information which is the position and direction 
information of all the three-dimensional objects which are arranged in virtual 
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three-dimensional space according to a game program simultaneously with a game 
start. However, such operation is unnecessary if the initial value of object information 
is made to memorize beforehand by using a part of object information storage parts 
store 104 as nonvolatile memory 
5 [0035] The object information memorized by this object information storage parts store 
104 is memorized in the format shown in drawing 6, for example. They are the 
consecutive numbers as which an index (0-n) expresses three dimensional objects each 
in the figure, For example, the indexes 0 are consecutive numbers which express the 
three-dimensional object from which the index 1 constitutes the enemy future tank 22, 

10 the index 2 constitutes the wall 62, and the index 3 constitutes the obstacle 80 for the 
future tank 20. Thereby, the position information and the direction (inchnation) 
information in virtual three-dimensional space on the future tank 20 are set as (XO, YO 
and ZO), and (theta 0, phi 0 and rho 0), for example. As a result, the position and 
direction by which the future tank 20 is arranged will be determined. Similarly, the 

15 position and direction information of a three-dimensional object of the enemy future 
tank 22 and obstacle 80 grade will also be set up, and the position information or 
position information, and direction information of all the three-dimensional objects 
which form virtual three-dimensional Jo Sorama's game space by this will be 
determined. 

20 [0036]This is divided into parts, such as a cockpit, a left-hand side actuator, a 
right-hand side actuator, and a gun barrel, each of these parts is considered to be a 
three-dimensional object, and it may be made to assign this said index like the future 
tank 20 in the case of a big three-dimensional object. If it does in this way, these parts, 
for example, a left-hand side actuator, a right-hand side actuator, a gun barrel, etc. can 

25 be moved uniquely, and the future tank 20 which carries out the motion which is more 
full of a reality can be drawn. 

[0037]The terrain intelUgence of the game fields 60 shown in drawing 3 is memorized, 
for example as height information by the terrain-intelligence storage parts store 106. 
The object information changing part 108 can read this terrain intelligence, and, 

30 thereby, can change the position and direction information of a three-dimensional 
object which are memorized by the object information storage parts store 104. That is, 
the position of the future tank 20 and the value of direction information (XO, YO, ZO, 
theta 0, phi 0, rho 0) which were described above, for example are changed, and 
inclination of the futiure tank 20 etc. are changed. Thereby, the game space reflecting a 

35 terrain intelligence can be formed. The details of operation of this game space 
operation part 100 are mentioned later. 

[0038]Next, operation of the image synthesis section 200 is explained. 
[0039] First, the position and direction information of a three-dimensional object are 
read by the treating part 214 by making into an address the index described above 
40 from the object information storage parts store 104. Similarly, the three-dimensional 
picture information of a three-dimensional object is read by the treating part 214 by 
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making said index into an address from the three-dimensional image information 
storage section 204. for example, the case where an index is 0 - the position of the 
future tank 20, and direction information (XO.) YO, ZO, theta 0, phi 0, and rho 0 are 
read from the object information storage parts store 104, and the three-dimensional 
5 picture information which expressed the future tank 20 with the set of a polygon is 
read from the three-dimensional image information storage section 204, 
[0040]The treating part 214 reads an index one by one in this way, and changes it into 
a data format as shows drawing 7 these information. 

[0041]The general drawing of this data format is shown in drawing 7 (a). As shown in 
10 the figure, the data processed is constituted in frame data, as the object data of all the 
three-dimensional objects displayed in this frame stands in a row at the head. And 
after this object data, it is constituted so that the polygon data of the polygon which 
constitutes this three-dimensional object may stand in a row further. The frame data 
refers to the data formed of a variable parameter for every frame here. It comprises 
15 data of the view position, eye direction and angle -of -visibiUty information on the 
player which is data common to all the three-dimensional objects in one frame, the 
angle and size information of a monitor, the information on a light source, etc. When 
these data is set up for every frame, for example, a window etc. are formed on a 
display screen, different frame data for every window is set up. Thereby, a reflector 
20 glass, the screen which looked at the future tank 20 from the top, etc. can be formed on 
a display screen. 

[0042]The object data refers to the data formed of a variable parameter for every 
three-dimensional object, and it comprises data of the position information on a 
three-dimensional object unit, direction information, etc. This is data of the almost 
25 same contents as the above-mentioned object information. 

[0043]The polygon data refer to the data formed of the picture information of a polygon, 
etc., and as shown in drawing 7 (b), a header, the apex coordinates XO, YO, ZO - X3, Y3, 
Z3, etc. are constituted by other attached data. 

[0044]The coordinates operation part 216 reads the data of the above format, and is 
30 performing various kinds of data processing to each of these apex coordinates. 
Hereafter, this data processing is explained using drawing 8 . 

[0045]For example, if a future tank game is taken for an example, as shown in 
drawing 8 , the three-dimensional objects 300, 332, and 334 showing a future tank, an 
enemy future tank, a building, an obstacle, etc. will be arranged on the virtual 
35 three-dimensional space expressed by a world coordinate (XW, YW, ZW). Then, 
coordinate conversion of the picture information showing these three-dimensional 
objects is carried out to the view point coordinate system (Xv, Yv, Zv) on the basis of 
the viewpoint of the player 302. 

[0046]Next, image processing called what is called chpping processing in the chpping 
40 processing part 218 is performed. The picture information which is out of the view of 
the player 302 with clipping processing here (or outside of the view of the window it 
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was [ the window ] open by three-dimensional Jo Sorama), That is, image processing 
which removes the picture information which is surrounded by the front, back, 
right-hand side, a lower part and left-hand side, and the upper chpping planes 340, 
342, 344, 346, 348, and 350, and is out of a field (it is considered as the viewing area 2 
5 below) is said. That is, the picture information needed for subsequent processing by 
this device is only the picture information in the view of the player 302. Therefore, if 
clipping processing removes information other than this beforehand, the burden of 
subsequent processing can be reduced substantially. 

[0047]Next, in the transparent transformation part 220, only to the object in the 

10 viewing area 2, transparent transformation to a screen coordinate system (XS, YS) is 
performed, and data is outputted to the sorting treating part 222 of the next step. 
[0048]In the sorting treating part 222, an order of the processing in the image 
formation part 240 of the next step is determined, and the image data of a polygon is 
outputted according to the order. 

15 [0049]In the image formation part 240, the picture information of all the dots in a 
polygon calculates from the data of the apex coordinates of the polygon by which 
three-dimensional data processing was carried out in the picture feed zone 212, etc. As 
the operation technique in this case, it may ask for the border line of a polygon from 
the apex coordinates of a polygon, and may ask for the contour point pair which is an 

20 intersection of this border line and scanning line, and the technique of making the hne 
formed of this contour point pair correspond to predetermined color data etc. may be 
used. ROM etc. may be made to memorize beforehand the picture information of all 
the dots in each polygon as textxire information, and how to read and stick this may be 
used by making into an address the texture coordinate which each peak of the polygon 

25 was given. 

[0050]Finally, the generating picture of the quasi-three -dimension picture formed by 
these image formation parts 340 is carried out from CRTIO. 

[0051]3. Explain explanation of various kinds of operation techniques in game space 
operation part, next various kinds of operation techniques performed by the game 

30 space operation part 100. 

[0052] (1) The block diagram shown in reflection drawing 1 of the terrain intelUgence 
to the object information of a mobile is a block diagram of the example in which the 
position and direction information of the object information of a mobile, i.e., a mobile, 
are made to reflect a terrain intelligence. 

35 [0053]As mentioned above, the object information changing part 108 reads a terrain 
intelligence from the terrain -intelUgence storage parts store 106, and, thereby, is 
changing the three-dimensional object information memorized by the object 
information storage parts store 104. 

[0054]Here, the terrain intelligence of three-dimensional geographical feature is 
40 memorized by the terrain-intelligence storage parts store 106, for example as height 
information. The terrain-intelhgence storage area of this terrain-intelligence storage 
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parts store 106 has a layered structure as shown in drawing 9 . That is, the game-jBelds 
area shown in drawing 9 (a) serves as the top, and the low rank serves as block area in 
an area shown in the figure (b), and geographical feature block area which the low 
rank shows in the figure (c) fiirther. Thus, the terrain-intelligence storage area was 
5 made into the layered structure in order to prepare much game space which 
compressed data volume and where a more delicate geographical featxire change was 
reflected. 

[0055]In game-fields area, it is determined which field is chosen among two or more 
game fields prepared in this three-dimensional game. Thereby, as shown, for example 

10 in drawing 9 fa), the game fields 60 shown in drawing 3 are chosen. 

[0056]These game fields 60 are divided into the block in an area of the 4x4=16 piece 
(17-32) as shown in drawing 10 (a). Thus, by dividing one game fields into two or more 
blocks in an area, i.e., combine the block in [ 32 kinds of ] an area, for example, the 
game fields of many kinds can be formed extremely simply. For example, a little order 

15 of the block in an area (pb 17-32) shown in drawing 10 (a) is only changed, and the 
game fields of completely different geographical feature from the game fields 60 shown 
in drawing 3 can be formed simply. 

[0057]As shown in drawing 10 fb), the block in this area is further divided into 4x4=16 
piece terrain blocks. For example, block pbl7 in an area is divided into terrain-blocks 
20 pileOOO and 16 terrain blocks which consist of 115, 118, 119, and 122, and, thereby, the 
compression of the further data of it is attained. 

[0058]Terrain blocks are blocks with which the height information of geographical 
feature was stored eventually. The game fields 60 formed of these terrain blocks are 
typically shown in drawing 11 . This drawing 11 corresponds to above mentioned 
25 drawing 3 . Distribution of the height information in these every place shaped blocks is 
shown in drawing 12 . Distribution of the height information of terrain-blocks pile 
115-123 is shown in drawing 12 . 

[0059] Since a future tank cannot invade into the wall 62 as shown in drawing 11 , 
terrain blocks are not arranged. The 1st plateau 64 of drawing 3 is altogether 
30 expressed by the combination of terrain-blocks pilell5. As this terrain-blocks pile 115 
is shown in drawing 12 , all height information is set as 160. That is, it is expressed 
that it is the geographical feature in a flat and high position. 

[0060]The slant face 68 of drawing 3 is expressed by the combination of terrain -blocks 
pile 118, and 121 and 122 as shown in drawing 11 . And height information is set up 
35 become so low that left-hand side go to right-hand side most highly (150) as 
terrain-blocks pile 118 is shown in drawing 12 (000). The slant face 68 can be expressed 
by this. In a similar manner, terrain-blocks pile 121, height information is set up so 
that a valley may be formed in a corner. 

[0061]Terrain blocks are not arranged about the zero zone 66. It is because height is a 
40 flat place of zero, so the zero zone 66 does not need to change the object information of 
a future tank. As for this zero zone 66, it is desirable to set it as the place where time 



Page 12 of 33 



to locate a future tank most in a game is long. It is because it becomes unnecessary to 
perform the change operation of the object information by the object information 
changing part 108 and the throughput of data can be saved, when a future tank is 
located in this place if it sets up in this way. 
5 [0062]The obstacles 80 and 82 are set up so that it can destroy by the missile which a 
future tank launches. And when destroyed, the terrain blocks according to that 
position are set to a position with these obstacles 80 and 82. 

[0063]Now, in the object information changing part 108, a change of object information 
is made as follows. 

10 [0064]First, from the object information storage parts store 104, the index 0 of the 
future tank 20, for example, an index, is referred to, and object information (XO, YO, ZO, 
theta 0, phi 0, rho 0) is read. 

[0065]Here, as shown in drawing 13 , the virtual terrain-intelligence detection sensors 
360, 362, 364, and 366 are beforehand formed in the future tank 20 at four point [ of 
15 the bottom ] A, B, C, and D. And first the object information changing part 108, It asks 
for this position information A (XaO, YaO, ZaO), B (XbO, YbO, ZbO), and C on four points 
(XcO, YcO, ZcO), and D (XdO, YdO, ZdO) from the object information (XO, YO, ZO) of the 
read future tank 20. 

[0066]Next, the object information changing part 108 reads the terrain intelligence in 
20 the position of A, B, C, and D point, for example, height information, from the 
terrain-intelligence storage parts store 106 by making position information on such 
called -for A, B, C, and D point into a reading address. 

[0067]As a reading address which reads the terrain-intelligence storage parts store 
106, three-dimensional position information may be unnecessary and two-dimensional 

25 position information may not necessarily be sufficient as it. For example, as a reading 
address which asks for the terrain intelligence of an A point, two-dimensional position 
information (XaO, YaO) is also enough. However, for example, when a pons etc. exist on 
game fields, it is set as that from which height information differed in whether the 
future tank 20 is located on this pons, or it is located under a pons. Therefore, in such 

30 a case, the information for distinguishing whether it is located on a pons and whether 
the future tank 20 is located under a pons, i.e., a Z coordinate, is needed now. 
[0068]In the object information changing part 108, the position information on A, B, C, 
and D point is changed as follows by height information dZaO read, dZbO, dZcO, and 
dZdO, for example. 

35 A. (XaO, YaO, ZaO) ->A'. (XaO, YaO, ZaO+dZaO) B. (XbO, YbO, ZbO) ->B - '(XbO, YbO, 
ZbO+dZbO) C(XcO, YcO, ZcO) ->C'(XcO, YcO, ZcO+dZcO) D(XdO, YdO, ZdO) ->D» (XdO, YdO, 
ZdO+dZdO) - and. From this changed point A* B'C D', as shown in drawing 13 (b). (ZO, 
phi 0, and rho 0) are changed as follows among the object information of the future 
tank 20. 

40 (XO, YO, ZO, theta 0, phi 0, rho 0) -> (XO, YO, ZO', theta 0, phiO', rhoO') 

It means that the object information of the future tank 20 in the object information 
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storage parts store 104 was changed as mentioned above. 

[0069] Next, the object information of the enemy future tank 22 which is another 
mobile is also changed if necessary. 

[0070]An example of a quasi-three-dimension picture at the time of changing object 
5 information based on a terrain intelhgence as mentioned above is shown in drawing 14 . 
As shown in the figure, the future tank 20 of a self -opportunity is located in the slant 
face 75. Therefore, this three-dimensional game device is combining a 
quasi-three-dimension picture where a screen seems to lean to the whole aslant 
reflecting this terrain intelhgence. This situation is clear if the picture of the waU 62 is 
10 seen. Similarly, since the enemy future tank 22 is located on the 2nd plateau 76, it is 
showing upward from the self -opportunity, and it is understood that the terrain 
intelligence is reflected in a three-dimensional game. 

[0071]By this example, the terrain intelligence was made to reflect in a 
three-dimensional game, for example, the case where a quasi-three-dimension picture 
15 which inclines aslant and is in sight was combined was explained. However, this 
invention is not restricted to this, and according to the composition of this invention, it 
can make a terrain intelligence reflect in a three-dimensional game by a pattern 
variously as follows. 

[0072]For example, a rickety terrain intelhgence is conversely prepared like a gravel 

20 road as a terrain intelligence with the terrain intelligence which can move smoothly 
Setting out of the height information of terrain blocks is set up more finely, and, 
specifically, the terrain blocks from which height information changed finely express 
the terrain intelhgence of a way grumbhngly. And all the height information expresses 
the terrain intelhgence of a smooth way by the same terrain blocks conversely. Since a 

25 quasi-three-dimension picture shakes finely by this when the future tank 20 is moving 
grumblingly on the way, for example, and a quasi-three-dimension picture does not 
shake at all when moving on the smooth way, the player can carry out the virtual 
experience of movement of a way or the movement of a smooth way grumbhngly. 
[0073]It is not restricted to height information which the terrain intelhgence made to 

30 reflect in a three-dimensional game also described above. For example, if terrain 
intelligences, such as a swamp, a marsh land, and a desert, are prepared as a terrain 
intelligence and the future tank 20 enters this swamp, a marsh land, and a desert, it 
may be made to change speed according to each geographical feature. This setting out 
is specifically performed as follows. 

35 [0074]As mentioned above, the future tank 20 is driven by the manipulate signal from 
the analog levers 12 and 14 connected to the final controlling element 140. For 
example, the player 302 pushes down with the analog levers 12 and 14 near at hand, 
and presupposes that the future tank 20 advanced forward. Then, according to the 
control input, the object information memorized by the object information storage 

40 parts store 104 is changed as follows among one frame (i.e. (1/60), after a second (it 
may be T seconds hereafter)). 
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(XO, YO) -> (XO+VXOxT, YO+VYOxT) 

In order to explain simply, suppose that it does not think about a Z coordinate and the 
direction information theta, phi, and rho. 

[0075]Thus, the object information changing part 108 adds a negative .value to the 
5 changed object information according to a terrain intelligence as follows. 
(XO+VXOxT, YO+VYOxT) -> (XO+VXOxT-dXO, YO+VYOxT-dYO) 

This negative value added - dXO and -dYO are memorized by the terrain -intelligence 
storage parts store 106, and the position information on the future tank 20 is read as 
an address. And this negative value added - dXO and -dYO are set as a value which is 

10 different in the way where the geographical feature of that position is smooth, a 
swamp, a marsh land, and a desert. On the contrary, when a so-called icy way is set up 
and it is in the way, a positive value is added and it may be made to make it accelerate. 
Thus, as a terrain intelligence made to reflect in a three-dimensional game, the 
enjoyment of a game can be dramatically raised by using speed information, for 

15 example, 

[0076]If this and the virtual terrain-intelligence detection sensors 362-366 mentioned 
above are combined using speed information as a terrain intelhgence, the enjoyment of 
a game can be raised more. For example, the terrain blocks set up by these speed 
information differing in the game fields 60 are prepared. Since it will be set to what 

20 differed in speed information, respectively in each position of the four 
terrain-inteUigence detection sensors 362-366 formed in the mobile if it does in this 
way, it enables spin etc. to carry out a mobile, for example. Thereby, a player becomes 
possible [ enjoying the quasi-three-dimension picture which is in sight from the mobile 
which carried out spin ]. As a result, looking at the quasi-three-dimension picture in 

25 the viewpoint of the mobile which carried out spin, a car is driven, it will compete, for 
example, games, such as the Hikami driving game, can be provided [ while a player 
carries put the spin of the mobile, ]. 

[0077]What is necessary is just to form at least the terrain-intelUgence detection 
sensor in which not only this but this invention is virtual in two positions of a mobile, 

30 although this example explained the case where a virtual terrain -intelhgence 
detection sensor was formed in four positions of a mobile. For example, it is enough, if 
only inclination of the direction of rho, inclination, i.e., phi, of one direction or, is made 
to reflect by a terrain intelligence and a terrain-intelhgence detection sensor will be 
formed in at least two places. It is enough if inclination of a 2-way, i.e., inclination in 

35 the both directions of phi and rho, is made to reflect by a terrain intelligence, and a 
terrain-intelligence detection sensor is formed in at least three places. However, when 
a mobile is large, it is desirable to increase the number of the terrain-intelUgence 
detection sensor attached according to the size, 

[0078] (2) In reflection, now the example mentioned above of the movement zone of a 
40 cartridge, and the terrain intelligence to a success decision, that you make it reflected 
in the quasi-three-dimension picture which has unevenness of a terrain intelligence, 
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for example, geographical feature, etc. compounded was able to raise the enjoyment of 
the game. On the other hand, when the three-dimensional games expressed by this 
three-dimensional game device are combat games, such as a future tank game, for 
example, K this terrain intelligence is made to reflect not only in the 
5 quasi-three-dimension picture which a player looks at but in the movement zone of the 
cartridge which a mobile discharges or a success decision, the enjoyment of a game can 
be raised more. With the cartridge said here, all the kinds of ray guns, such as laser, 
an ax, an arrow, etc. of arms are contained, for example not only in the machine gun 
used in this three-dimensional game, a missile, etc. 

10 [0079]That is, the enjoyment of a game can be raised as follows by making a terrain 
intelligence reflect in the movement zone or success decision of a cartridge. For 
example, since unevenness of geographical feature must be taken into consideration 
when the future tank 20 of a self-opportunity aims at the enemy future tank 22, more 
compUcated collimation work is needed. On the contrary, when an attack is received 

15 from the enemy future tank 22, unevenness of geographical feature, such as attaching 
and avoiding the difference of elevation or using unevenness as an obstacle, can be 
used. If a mobile inchnes according to concavo-convex geographical feature, a "dead 
angle" can be made to become intricate intricately in up-and-down motion of the look 
by this, and the shadow of the uneven geographical feature itself. Thus, the fun which 

20 "an attack", "evasion", a "dead angle", etc. become more complicated by unevenness of 
geographical feature, and is not as a combat game until now will be produced. This 
situation is shown in drawing 16 . 

[0080] For example, it is as follows when the future tank 20 of a self-opportunity 
attacks the enemy future tank 22. That is, in ** of drawing 16 , since the 

25 self-opportunity is reaching the slant face, a gun barrel turns to a top, and a cartridge 
does not face up to an enemy. In **, since a self-opportunity is in the flat ground of the 
same height as an enemy, it can arrest an enemy at the front. In **, a gun barrel turns 
to the bottom for a downward slope, and a cartridge does not face up to an enemy. In 
**, if a self-opportunity is located in the delicate place of end **** of an uphill, an 

30 enemy can be arrested at the front. In **, since the self-opportunity has gone up the 
hill, its height does not suit, and it cannot arrest an enemy. 

[0081]On the contrary, since an enemy's cartridge does not hit if it is places other than 
** when the future tank 20 of a self-opportunity avoids the attack from the enemy 
future tank 22, what is necessary will be just to avoid at places other than **. Thus, 
35 the more interesting game which is not in the conventional two-dimensional game can 
be provided by making a terrain intelligence reflect in the movement zone of a 
cartridge, and a success decision. 

[0082]The block diagram of the example in which the movement zone of a cartridge 
and a success decision are made to reflect the above terrain intelligences is shown in 
40 drawing 15 . 

[0083]The example shown in drawing 15 has composition having contained the 
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cartridge treating part 120 and the trigger judgment part 142 to the example shown in 

drawing 1 . 

[0084]In the trigger judgment part 142, it is judged whether the player subtracted the 
trigger of the cartridge and, thereby, the discharge signal of a cartridge is formed. 
5 [0085] The cartridge treating part 120 has composition having contained the cartridge 
move operation part 122 and the success decision part 126. In the cartridge move 
operation part 122, the movement zone of a cartridge calculates from the object 
information of a mobile changed by the object information changing part 108, and the 
discharge signal of the cartridge from the trigger judgment part 142. 

10 [0086]In the success decision part 126, the target's 22, for example, an enemy future 
tank, object information is read from the object information storage parts store 104, 
and the success decision of a cartridge is performed from this object information and 
the movement zone of the cartridge calculated in the cartridge move operation part 
122. When a cartridge hits, this success decision information is made to reflect to the 

15 object information of various three-dimensional objects memorized by the object 
information storage parts store 104. 
[0087] Next, operation of this example is explained. 

[0088]First, the change operation of the object information of the mobile 20, i.e., a 
future tank, is performed by the object information changing part 108 using the 

20 topographical data memorized by the terrain-intelligence storage parts store 106. For 
example, as shown the future tank 20 in drawing 17 (A) and (B), when it is located on 
the slant face 68, the height information and inchnation information of the future tank 
20 are changed. 

[0089]In this state, a player's operation of the triggers 16 and 18 connected to the final 

25 controlling element 140 will input this trigger operation signal into the trigger 
judgment part 142 via the final controlling element 140. And in the trigger judgment 
part 142, if judged with it having been judged whether the trigger of the machine gun 
or the missile was subtracted, and having lengthened, the discharge signal of a 
machine gun or a missile will be formed, and this discharge signal will be outputted to 

30 the cartridge move operation part 122 of the cartridge treating part 120. 

[0090]The cartridge move operation part 122 goes the object information (XO, YO, ZO, 
theta 0, phi 0, rho 0) of the mobile by which the moment that a discharge signal was 
inputted was changed from the object information storage parts store 104 by the input 
of this discharge signal to reading. 

35 [0091]Next, shooting positions are (XO, YO, and ZO), shooting directions are (theta 0 
and phi 0), and the cartridge move operation part 122 calculates the movement zone of 
a cartridge whose discharge time is the time when the discharge signal was inputted. 
If movement of the cartridge obtained by the operation of the movement zone of a 
cartridge in this case assumes the future tank game in the universe, it will turn into a 

40 straight-line motion with an entire direction, for example. On the other hand, it is a 
future tank game in the earth etc., and it wiU become parabola movement if gravity is 
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taken into consideration. And if it is considered as parabola movement in this way, 
even if the gun barrel of the future tank 20 has not turned to the enemy future tank 
22 thoroughly, it will become possible to apply a cartridge. That is, as shown in 
drawing 3 . the 1st and 2nd plateau 76 and 78 intervenes between the future tank 20 
5 and the enemy future tank 22, and it becomes possible to attack an enemy, for 
example by a long-range gun even from the position where an enemy is not seen from 
a self-opportunity. An enemy can be attacked by this from the position of the dead 
angle which is not visible from an enemy according to three -diniensionar geographical 
feature, and the enjoyment of a game can be raised much more. 

10 [0092]In this future tank game, since the offensive axis is set up for it to be mostly in 
agreement with the front direction of a mobile, it can use the object information of a 
mobile for the shooting position of a cartridge, and the initial value of a shooting 
direction almost as it is. However, it may set up so that a mobile and attack directions 
of a gun barrel, i.e., the direction, can be individually operated depending on a game. 

15 And the cartridge move operation part 122 will determine the shooting position of a 
cartridge, and the initial value of a shooting direction with the object information of a 
mobile, and the manipulate signal of a gun barrel in this case. 

[0093]In the position which the cartridge calculated in the cartridge move operation 
part 122 moved in the success decision part 126. With reference to each object 
20 information of the object information storage parts store 104, it confirms whether 
there is any terrain intelligence of the enemy future tank 22, obstacle 80 or 2nd, and 
3rd plateau 76 grade, and the success decision signal according to a situation is 
outputted. 

[0094]For example, when the enemy future tank 22 is in the movement zone of a 

25 cartridge, the three-dimensional object which means having hit in the position of the 
enemy future tank 22 with this success decision signal, for example, the 
three-dimensional object of a column of flame, is formed. Specifically, object 
information (X, Y, Z) newly forms the object information of the same column of flame 
as the position of the enemy future tank 22 into the object information storage parts 

30 store 104. The damage given to the enemy future tank 22 is simultaneously calculated 
with this cartridge that hit. And when it is judged that the enemy future tank 22 was 
destroyed by the operation of this damage, it processes eliminating the object 
information of the enemy future tank 22 memorized by the object information storage 
parts store 104 etc. Although destruction was not carried out, when it is judged that 

35 the enemy future tank 22 changed by the damage of the cartridge, it changes into the 
index showing the enemy future tank which transformed the index showing the enemy 
future tank 22 of object information of object information. Thereby, the enemy future 
tank which changed can be projected by the image synthesis section 200. 
[0095]When the obstacle 80 is in the movement zone of a cartridge, for example, the 

40 object information of the obstacle 80 in the object information storage parts store 104 
is eliminated. It enables this to destroy the obstacle 80 with a cartridge. The terrain 
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intelligence which should be in the position which had the obstacle 80 in this case at 
that position is formed in the terrain-inteUigence storage parts store 106. 
[0096]When the geographical feature of the 2nd plateau etc. is in the movement zone 
of a cartridge, for example, the cartridge becomes invahd and eliminates the object 
5 information of the cartridge in the object information storage parts store 104. 

[0097]After changing object information as mentioned above, in the image synthesis 
section 200, picture composition of the quasi-three-dimension picture according to the 
object information after change is carried out. An example of the 
quasi-three-dimension picture by which picture composition was carried out by doing 

10 in this way is shown in drawing 17 (A) and (B). The quasi-three-dimension picture by 
which the machine gun 96 is fired upward is shown from the future tank 20 leaning 
upward by the figure (A). The quasi-three-dimension picture by which the missile 98 is 
launched upward is shown in the figure (B). Thereby, it is understood that the terrain 
intelligence, i.e., the inclination information of the slant face 68, is reflected in the 

15 movement zone of a cartridge and a success decision. 

[0098] (3) The taihng system of a cartridge, now the example shown in the above 
enabled it to reflect a terrain intelligence in the moyement zone of a cartridge, and a 
success decision. However, when it is considered as the game which makes a 
three-dimensional terrain intelligence reflect in the movement zone of a cartridge, etc. 

20 in this way, the collimation work of a cartridge becomes more difficult than before. For 
example, as drawing 16 explained, it is only a case of ** or ** in drawing 16 that the 
future tank 20 of a self-opportunity can apply a cartridge to the enemy future tank 22. 
Therefore, it may escape on the enemy future tank 22 simply. In this case, if 
movement of a cartridge is considered as parabola movement in consideration of 

25 [ having described above ] gravity, the hitting range will increase for a while, but when 
the enemy future tank 22 is still located in a long distance distance, it is difficult [ it ] 
to guess. Thus, if it has game composition which the cartridge by the side of an attack 
does not hit easily, a game wiU not progress but the three-dimensional game with 
which speediness overflows more can be provided. So, in this example, the tailing 

30 system of the cartridge was newly formed and this problem is solved. 

[0099]The block diagram of the example at the time of forming a tailing system in a 
cartridge in this way is shown in drawing 18 . The example shown in drawing 18 has 
composition which newly contained the taihng move operation part 124 to the example 
shown in drawing 15 . The operation of the tailing movement zone of the cartridge by 

35 the tailing move operation part 124 is performed as follows. 

[0100]First, the movement zone of a cartridge, for example, the cartridge of a missile, 
is inputted into the tailing move operation part 124 from the cartridge move operation 
part 122. The movement zone of the cartridge of this missile is calculated as a 
movement zone of the cartridge reflecting a terrain intelligence, as the example 

40 mentioned above showed. 

[0101]In the tailing move operation part 124, the operation which changes the 
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movement zone of the cartridge of this missile based on the object information of the 
enemy future tank 22 memorized by the object information storage parts store 104 is 
performed. When the example of the tailing movement zone of the missile changed by 
the tailing move operation part 124 is shown and, as for drawing 19 . a missile hits the 
5 mark by tailing, although drawing 20 f ollowed, the case where a missile does not hit 
the mark is shown in drawing 19 and drawing 20 . Hereafter, the operation of a tailing 
movement zone is explained based on drawing 19 and 20. In order to explain simply, 
here explains a two-dimensional case, but this operation is actually performed by the 
three dimension. 

10 [0102]Now, the position of the enemy future tank 22 is set to En (XEn, YEn) for the 
initial position of the missile 98 as MO (XO, YO). It supposes that an operation is 
performed for every (1 / 60 seconds) frame, and time of one frame is set to T. 
[0103]First, the initial position MO of a missile and (XO, YO) the speed V of a missile 
(VX, VY) are inputted from the cartridge move operation part 122. Thereby, supposing 

15 the change operation in the tailing move operation part 124 is not performed, the 
movement zone Ml (XI, XI) of the following missile will be Ml =(X1, XI) MO+(XO, YO) 
V(VX, VY) xT = (XO+VX xT, YO+VY xT). 
= (XO+VX xT, YO+VY xT) 

It calculates. Therefore, as for a missile, also in drawing 19 , also in drawing 20 . the 

20 enemy future tank 22 will be hit as it is such a computing t3rpe. 

[0104]On the other hand, in the taihng move operation part 124, first, from the object 
information storage parts store 104, it is read by the initial position EO (XEO, YEO) of 
the enemy future tank 22, and by this. The movement zone Ml (XI, Yl) of the 
foUowing missile is DO =(DXO, DYO) EO-(XEO, YEO) MO (XO, YO). 

25 Ml =(X1, Yl) M(Xo, YO)+V(vx, VY) xT+KxDO (DXo, DYO) 

It calculates. Therefore, XI and Yl are XI =X0. +VX xT+Kx (XEO-XO) 
Yl =Y0 +VY xT+Kx (YEO-YO) 

It calculates. Here, K is a tailing constant, and it can heighten the tailing power of a 

missile, so that this K is large. 
30 [0105] Similarly, the next movement zone M2 (X2, Y2) of a missile, MS (X3, Y3), , 

Mn (Xn, Yn) are calculated as follows. 

X2 =X1 +VX xT+Kx (XEl-Xl) 

Y2 =Y1 +VY xT+Kx (YEl-Yl) 

X3 =X2 +VX xT+Kx (XE2-X2) 
35 Y3 =Y2 +VY xT+Kx (YE2.Y2) 

Xn =Xn -1 +VX xT+Kx (XE(n-l)-X (n-l)) 

Yn =Yn-l +VY xT+Kx (YE(n.l).Y (n-l)) 

Now, if the enemy future tank 22 is eventually located on the direction of movement of 
the missile 98 as a result of doing the change operation of the movement zone of a 
40 cartridge by the tailing move operation part 124 in this way, the missile 98 will hit the 
enemy future tank 22 like drawing 19 . On the contrary, unless the enemy future tank 
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22 is located on a direction of movement, the missile 98 will not hit the enemy future 
tank 22, If the enemy future tank 22 escapes more quickly than the tailing power of a 
missile as shown in an upper type, the enemy future tank 22 can escape a missile 
attack. Therefore, by choosing the value of this taihng constant K suitably in 
5 consideration of the speed of the enemy future tank 22, etc., the range which hits the 
mark can be adjusted and it enables this to adjust the difficulty of a game. 
[0106]The change operation of missile tailing can use the thing of not only the thing of 
an upper type but various methods. For example, the angle theta between the 
direction of movement of a missile and the direction of the enemy future tank 22 which 

10 are shown in drawing 19 and drawing 20 i s used, and it is Xn =Xn-l. +VX x T+Kxtheta 
Xn-lYn =Yn-l It can also calculate with +VY x T+Kxtheta Yn-1. 
- [0107]After doing the change operation of the movement zone of the cartridge by a 
tailing system as mentioned above, the same with having mentioned above, in the 
success decision part 126, the operation of a success decision is performed and picture 

15 composition of the quasi-three-dimension picture according to this success decision is 
carried out in the image formation part 200. 

[0108] Drawing 21 (a) The example of a quasi-three-dimension picture until the missile 
98 follows the enemy future tank 22 to - (d) and hits it is shown. The figure (a) is in a 
state when the future tank 20 launches the missile 98. As shown in the figure, the 

20 future tank 20 of a self-opportunity is in the position of the slant face 75. Therefore, 
the gun barrel of the future tank 20 is not suitable in the direction of the enemy future 
tank 22. For this reason, if there is no tailing system in the missile 98, the future tank 
20 of a self-opportunity can apply the missile 98 to an enemy. Signs that the missile 98 
follows the enemy future tank 22 are shown in the Drawing (b) and (c) after discharge. 

25 At this time, the enemy future tank 22 escapes, if that speed that escapes is quick, the 
missile 98 cannot be followed and the missile 98 will not hit the mark. A 
quasi-three-dimension picture when the missile 98 hits the enemy future tank 22 by 
tailing is shown in the figure (d). The success decision part 126 has ordered to take out 
the mark 99 of a hit, i.e., a column of flame, to the position of the enemy future tank 

30 22 in this case to be shown in the figure. 

[0109] As mentioned above, according to this example, in the geographical feature 
formed by the three dimension, even when the terrain intelligence is made to reflect in 
the movement zone of a cartridge, and a success decision, game setting out can be 
carried out so that an attack to an enemy can be easily delivered by using a tailing 

35 system. And by adjusting the tailing constant K suitably by relations, such as an 
enemy's speed, in this case, game setting out of various difficulty can be carried out, 
and the threerdimensional game device which was dramatically rich in pliability can 
be realized. 

[0110](4) An example of a block diagram in the case of considering the 
40 three-dimensional game device concerning this invention as the game composition of a 
person personal multiplayer type is shown in multiplayer type game drawing 22 . 
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[0111]it is shown in- the figure as - the final controlling element 140 of the 
composition same in this case, the game space operation part 100, the object 
information storage parts store 104, the image synthesis section 200, and CRT - two 
or more sets — two or more sets are prepared. And as shown in the figure, this 
5 three-dimensional game device can be considered as the multiplayer type game 
composition shown in aforementioned drawing 5 b y making the object information 
memorized by the object information storage parts store 104 communalize. In this case, 
what is necessary is just to communalize the object data of a mobile at worst as data to 
communahze. When it has game composition attacked with cartridges, such as a 

10 missile and a machine gun, it communahzes also about the object information about 
this cartridge. And the method of communalization may be performed by 
communication etc., may make the substrate etc. with which the object information 
storage parts stores 104 and 104 are installed communalize, and may be connected. 
[0112] When considering it as a multiplayer type in this way, it is not necessary to 

15 make all the three-dimensional objects that constitute a virtual three dimension 
communalize. For example, the game space which was more rich in variety can also 
consist of changing delicately the composition of the virtual three-dimensional space 
which the player 302 and the player 303 can see. 

[0113]The composition which makes this threordimensional game device a multiplayer 

20 game is not restricted to what is shown in drawing 22 . For example, it sets up so that 
two or more object data which stands in a row in the frame data and it which show 
drawing 7 (a), and data constellations by which polygon- data composition is carried 
out can exist between the seconds whose number is one (1/60). If it does in this way, 
setting out of a view position different, respectively and an eye direction can be 

25 performed with each frame data of two or more data constellations. If it sets up in this 
way, several quasi- three -dimension pictures from which a view position and an eye 
direction differ can be formed in the range allowed on the speed of hardware by the 
one game space operation part 100 and the image sjmthesis section 200. And by 
displaying this different view position and the quasi- three -dimension picture seen 

30 from the eye direction on CRT of each player, as shown in drawing 22 , even if it does 
not provide two or more sets of image synthesis sections, and game space operation 
part, a multiplayer type three-dimensional game device can be realized. 
[0114]4. The three-dimensional game device concerning example (1) head mounting 
body this example which uses a head mounting body can also be considered as the 

35 composition which a player equips with a head mounting body and to which it carries 
out a game, for example. 

[0115]This head mounting body comprises attaching displays, such as a liquid crystal 
display, in the face of a player so that the view of a player may be covered. And the 
device called a space sensor is attached to this head mounting body, and, thereby, it is 
40 made to detect the three-dimensional information on a player. And the image 
according to the detecting signal from this space sensor will be generated, and the 



Page 22 of 33 



operation currently casually performed for example, usually by displajdng this on a 
display of looking can be experienced with the same presence as real space in virtual 
space. 

[0116]An example of the shape of this head mounting body 609 is shown in drawing 23 
5 (a) and (b). The mounting body 609 constituted by drawing 23 (a) forming the space 
sensor 612 for players, the image display device 620, and the loudspeaker 622 in the 
helmet 614 is shown. Since according to this type of mounting body the exterior and 
the world isolated thoroughly can be made when a player equips with the helmet 614, 
the virtual reahty which is more full of presence can be enjoyed. On the other hand, 

10 since the space sensor 612 for players, the image display device 620, and the 
loudspeaker 622 attach to the wearing band 616 in one and are constituted, the 
mounting body 609 shown in drawing 23 (b) can reahze the wearing feeling which is 
more full of a Kght feeling. It is possible to use the thing of not only the thing of the 
shape shown in drawing 23 (a) and (b) but various shape as a mounting body used for 

15 this example. 

[0117]The image display device 620 is attached in the face of a player so that the field 
of view of a player may be covered, and it carries out image display of the picture 
information sent through the path cord 618 from the image synthesis section 200. It is 
desirable to use small displays, such as a color liquid crystal display and a small 
20 cathode-ray tube, as an image display method in this case, in order to miniaturize the 
head mounting body 609 and to raise a wearing feehng. It is desirable to extend an 
angle of visibiUty further in order to double the focus of eyes with an image, and to 
amend according to an optical system in order to raise presence. 

[0118]It is good also as shape which forms here so that the field of view of a player 

25 may be covered along with the shape of the face of a player as shape of a miniature 
display, and acquires the panorama image effect, and good also as shape which forms 
two miniature displays before the both eyes of a player, respectively. In the case of the 
latter, a thing [ a thing ] give a three-dimensional cubic effect and which form is 
desirable by giving the picture which has azimuth difference in the superficial 

30 two-dimensional picture given to both eyes etc. It is because an objective size and the 
distance to an object can be grasped now, so it will become possible to make the virtual 
world which approached the real world more if constituted in this way. 
[0119]The space sensor 612 is a sensor which detects the three-dimensional 
information on a player, as shown in drawing 23 , it is attached to a player, and as 

35 shown in drawing 24 via the path cord 618, it is connected to the image synthesis 
section 200 side. This space sensor 612 is formed so that the signal from the signal 
generator for space sensors formed in the position can detect the three-dimensional 
information on a player. As the detection technique of this three-dimensional 
information, the space sensor 612 is constituted from three coils which intersected 

40 perpendicularly, by the magnetic field generated from the signal generator for space 
sensors, the current induced by the coil of the space sensor 612 is detected, and 
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physical relationship is detected from that current value. The three-dimensional 
information on a player will be detected by this. 

[0120]As a detecting method of the three-dimensional information by the space sensor 
612 and the signal generator for space sensors, not only the thing using the 
5 above-mentioned magnetodynamic field but the thing which used the thing using a 
static magnetic field, an ultrasonic wave, and infrared rays, for example may be used. 
[0121]An example of the composition at the time of appl5TLng such a head mounting 
body 609 to this example is shown in drawing 24 . 

[01 22] As shown in drawing 24 . when using the head mounting body 609, the 
10 coordinates extraction part 682 is newly formed in the treating part 214 in the image 
synthesis section 200, and the other composition turns into the same composition as 
the example described until now. Here, the coordinates extraction part 682 extracts 
the view position and eye direction of a player with the detecting signal inputted from 
the above mentioned space sensor 612. And the virtual view image in the view position 
15 and eye direction of a player is formed using the information on this view position and 
an eye direction. 

[0123] The formation technique of a virtual view image in this case is performed to the 
same technique as the operation technique in aforementioned drawing 8 . That is, the 
treating part 214 reads the three-dimensional picture information corresponding to 

20 this from the three-dimensional image information storage section 204 for object 
information from the game space operation part 100, and forms the data of the format 
shown in drawing 7 from these information. Under the present circumstances, the 
view position of a player and the information on an eye direction which were extracted 
by the aforementioned coordinates extraction part 682 are included in the frame data 

25 shown in drawing 7 (a). 

[0124]Next, the coordinates operation part 216 reads the data of this format, and 
performs various kinds of coordinate conversion data processing to each of these apex 
coordinates. In this case, conversion to a view point coordinate system is performed 
using the view position of the aforementioned player and the information on an eye 

30 direction which were included in frame data. 

[0125]Then, various kinds of processings are performed in the chpping processing part 
218, the transparent transformation part 220, and the sorting treating part 222, 
picture information calculates within a polygon by the image formation part 240, and 
a generating picture is carried out to the image display device 620 with which the 

35 head mounting body 609 with which a player equips was equipped. 

[0126] By such composition, the player can enjoy the game in the virtual reahty world. 
That is, a display image is not projected on displays, such as CRT, like before, but is 
projected on the image display device 620 with which it was equipped so that the field 
of view of a player might be covered. And using the aforementioned space sensor 612 

40 and the coordinates extraction part 682, it can set to the view position of a player, and 
an eye direction, and a virtual view image projects ** on this image display device 620. 
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Therefore, a player can be seen by turning one's head. [ by whom the head mounting 
body 609 was equipped with the view image in the arbitrary directions of virtual 
three-dimensional space ] 

[0127] As a result, when this example is applied to a driving game, it can perform 
5 checking the racing car of the partner who pursues by looking back upon back, for 
example. 

[0128] When this example is applied to a shooting game, in the virtual 
three-dimensional space set up in all the surrounding 360-degree directions of a player, 
a shooting game can be enjoyed to the hostile aircraft attacked from the four quarters 
10 in space. As a result, the game space which approached the real world more can be 
formed, and the fun of a game, presence, and an oppressive feeling can be raised by 
leaps and bounds. 

[0129](2) In composition of a real space image and a virtual view image, now the 
three-dimensional game device using the head mounting body mentioned above, if the 

15 real space image picturized by video cameras and the virtual view image outputted 
from an image formation part are compoundable, the three-dimensional game device 
with which it is full of a touch of reahty is reahzable. The block diagram of the 
example in which such picture composition is possible is shown in drawing 25 . The 
outline view of this three-dimensional game device is shown in drawing 26 (a). 

20 [0130]In drawing 26 (a), the future tank 630 made by imitating a genuine article 
extremely is installed on the floor 4 in the dome 1 in which all the inside s were 
painted the blue color. Here, this floor 4 as well as the inside of the dome 1 is painted 
the blue color altogether. And the player 650 has got into [ this future tank 630 ]. 
[0131]The future tank 630 is constituted including the cockpit 636, the left-hand side 

25 actuator 632, the right-hand side actuator 634, the analog levers 640 and 641, and 
instrument board 644 grade, for example. And the left-hand side actuator 632 and the 
right-hand side actuator 634 are formed, for example so that it may be steered free by 
operation of the analog levers 640 and 641 of the player 650. And the player 650 can 
see change of these motions with the video cameras 610 so that it may mention later. 

30 [0132]The instrument board 644 includes the speedometer, the fuel gauge, and the 
warning meter (not shown), for example, and it is constituted so that it may change 
with the operational status of the player 650. That is, when a speedometer changes, 
and it becomes in the end of a game according to the operation to the analog levers 640 
and 641 of the player 650 and fuel is exhausted, it is constituted as a fuel gauge shows 

35 this. If a trouble arises in the engine of the future tank 630, etc., a warning meter can 
blink and the player 650 can know this with the video cameras 610. 
[0133]The attitude control part 624 is formed in the lower part of the future tank 630, 
and the posture change of the future tank 630 and acceleration change are controlled 
according to the terrain intelligence of the game fields 60, and the manipulate signal 

40 of the player 650. By this, the attitude control part 624 will control the posture 
according to the angle of this slant face, when the future tank 630 passes through the 
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slant face 75 shown, for example in drawing 26 (h). As a result, the virtual world 
which approached the real world more can be experienced. When the terrain blocks 
which the future tank 630 passed are gravel roads, according to this, the attitude 
control part 624 can generate a fine vibration. These attitude control is performed by 
5 the game space operation part 100, and the information for controlUng is generated 
using the terrain intelligence stored in the terrain-intelligence storage parts store 106 
mentioned above, it can make this terrain intelUgence reflect also in attitude control, 
and it can boil the enjoyment of a game markedly and this not only reflects a terrain 
inteUigence in a quasi-three-dimension picture hke the example mentioned above, but 
10 can raise it. 

[0134]The player 650 is equipped so that the head mounting body 608 may cover the 
field of view of the player 650. The composition of this head mounting body 608 has 
the composition that the video cameras 610 were newly added, to the head mounting 
body 609 shown in drawing 23 (a) and (b), as shown in drawing 23 (c) and (d). 

15 [0135]As these video cameras 610 are used in order that the player 650 may look at 
the real world, and shown in drawing 23 (c) and (d), It is desirable to set it as the 
position near the view position (position of eyes) of the player 650, and to set up so 
that the angle may also be in agreement with the direction of a field of view of the 
player 650. It is because the image of the real world which is actually visible firom the 

20 player 650 can be seen more comfortable if it sets up in this way. As an imaging means 
of the video cameras 610, high resolution CCD etc. are used, for example. 
[0136]The signal generator 13 for space sensors is formed in the dome, and the space 
sensor 12 formed in the head of this and the player 650 can detect the 
three-dimensional information on a player. 

25 [01 37] Next, the technique of the picture composition by this example is explained 
below. 

[0138]In this example, as shown in drawing 26 (b), picture composition of the real 
space image 700 in the real three-dimensional space photoed with the video cameras 
610 and the virtual view image 702 in virtual three-dimensional space is carried out, 
30 and the display image 704 is formed. And this display image 704 is outputted to the 
image display device 620 through the path cord 618, and turns into a view image 
which the player 650 actually looks at. 

[0139]By this example, blue mat composition is performing this picture composition. 
That is, the inside and the floor 4 of a certain player 650 grade and the thing 1 of an 

35 except, i.e., a dome, are altogether made into the blue color by themselves. [ the future 
tank 630 and its add-on, and ] If it does in this way, in the real space image 700, it wiU 
become a blue background except [ all ] the hand 654 grade of the future tank 630, the 
analog levers 640 and 641, and a player, and - setting all the pixels of the portion of a 
blue color as an empty dot among this real space image 700, and putting on the virtual 

40 view image 702 at this -- ****** the display image 704 can be obtained by things. In 
this case, the road surface condition of the game fields 60 which the future tank 630 is 
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running to the floor 4 in the background which is mainly in sight from the player 650 
projects on the dome 1, for example. 

[0140]The block diagram of the example of the three-dimensional game device in this 
case is shown in drawing 25 . 
5 [0141]The example shown in drawing 25 has the composition that the display image 
synthesizer unit 680 to which the video cameras 610 are newly connected, and the 
attitude control part 624 were added to the example shown in drawing 24 . Therefore, 
the space sensor 612, the signal generator 613 for space sensors, and the coordinates 
extraction part 682 extract the three-dimensional information on the player 650, and 
10 the virtual view image 702 which appears from the player 650 by this is outputted 
from the image formation part 240. 

[0142]In the display image synthesizer unit 680, picture composition with this virtual 
view image 702 and the real space image 700 picturized with the video cameras 610 is 
performed. Although various techniques can be considered as the technique of this 
15 picture composition, in this example, this is performed with the technique for example, 
by blue mat composition. The details of the composition of the display image 
synthesizer unit 680 in this case are shown in drawing 27 . 

[0143]That is, in drawing 27 . in the display image synthesizer unit 680, the filter 900 
lets first the picture signal showing the real space image 700 inputted from the video 

20 cameras 610 pass, and it is divided by the trichromatic ingredient of RGB. And the A/D 
conversion of each of these ingredients is carried out to the digital data which is 8 bits 
in the A/D conversion circuit 902, and, thereby, 24-bit RGB digital data is called for for 
every pixel. And for every pixel, it calculates and it is judged in the empty dot decision 
circuit 904 whether the 24-bit RGB digital data of each pixel in this real space image 

25 700 is in agreement with the 24-bit RGB digital data of a blue color applied to the back 
side and the floor 4 of the dome 1. And this decision result is written in the empty dot 
memory 906. The empty dot memory 906 has composition of one bit memory 
corresponding to all the pixels of the display image, and is vacant for every pixel, and 
the empty dot determination data of being a dot is written in as 1 bit data. 

30 [0144]The field buffer 910 corresponding to each pixel of the display image is built in 
the display image synthesizer unit 680. And the empty dot determination data 
currently written in the empty dot memory 906 is referred to by the data control parts 
908, and a real space image is written in each picture element position of the field 
buffer 910. That is, when it is judged with empty dot determination data that the pixel 

35 is vacant and it is a dot, a real space image is not written in the picture element 
position of the field buffer 910. On the contrary, when it is judged with empty dot 
determination data that the pixel is vacant and it is not a dot, the 24-bit RGB digital 
data of a real space image will be written in as it is. 

[0145]Next, the empty dot determination data currently written in the empty dot 
40 memory 906 is referred to by the data control parts 908, and overwrite of the virtual 
view image information calculated by the image formation part 240 to each picture 
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element position of the field buffer 910 is carried out. That is, when it is judged with 

empty dot determination data that the pixel is vacant and it is a dot, virtual view 
image information is written in as it is. On the contrary, with empty dot determination 
data, when it is judged that that pixel is vacant and it is not a dot, nothing will be 
5 written in but a real space image will be displayed on this picture element position. 

[01 46] After performing the above writing, the image information data of each picture 
element position is read from the field buffer 910 by the data control parts 908. And 
the generating picture of this image information data will be carried out to the image 
display device 620 through the path cord 618, and the player 650 can see the display 
10 image 704 in which the virtual view image 702 was built into the real space image 700 
in real time. 

[01 47] As for the writing of the above picture information, and read-out, constituting so 
that it may carry out simultaneously is more desirable by considering the field buffer 
710 as the composition for two screens, for example. 
15 [0148]Now, in the game space operation part 100, the audio signal outputted from the 
loudspeaker 622 through the speech synthesis section 678 and the attitude control 
signal to the attitude control part 624 are generated, and, thereby, voice S3aithesis and 
attitude control are performed. 

[0149]For example, attitude control is performed as follows. First, the object 
20 information of a future tank is changed by the object information changing part 108 
using the terrain intelligence of the terrain-intelhgence storage parts store 106, And 
an attitude control signal is generated using this changed object information, i.e., the 
object information in which the terrain intelhgence was reflected, (XO, YO, ZO, theta 0, 
phi 0, rho 0). And this attitude control signal will be outputted to the attitude control 
25 part 624, and attitude control will be performed by this. 

[0150]By this example of the above composition, the player 650 can drive the future 
tank 630 freely in virtual three-dimensional space, actually checking a motion of the 
left-hand side actuator 632 of the future tank 630 very near a genuine article and 
right-hand side actuator 634 grade by its eyes through the video cameras 610. 
30 Operativity wiU also improve substantially by this and the virtual reality world nearer 
to reahty can be expressed. 

[0151]As the technique of the picture composition in the display image synthesizer 
unit 680, not only the above-mentioned thing but the technique of versatility [ **** /, 
and / carrying out picture composition using two or more colors ] can be used. [ it not 
35 being blue and carrjdng out picture composition using red, for example ] 

[0152]This example is applicable not only to the three-dimensional game device of 
one-person riding as shown in drawing 26 b ut the three-dimensional game device of 
the attraction type two or more players as shown in drawing 28 (a) - (c) can get into 
[type]. 

40 [0153]In this attraction, as shown in drawing 28 (a), two or more players get in into 
the cabin 720 of the huge future tank 734. The inside of the cabin 720 is extremely 
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modeled on a genuine article, and is made, for example, a cockpit, a battle seat, etc. 
are provided. In this case, the control lever 732 and the distribution power board 730 
which especially a player touches directly model the battle gun 744 on a genuine 
article extremely, and are made elaborately. 
5 [0154]The player which got in into the cabin 720 is arranged as a pilot, a copilot, and a 
shooting hand in a cockpit, a battle seat, etc. according to each role. And the pilot 746 
stationed in the cockpit and the copilot 747 drive the huge future tank 734 by the 
control lever 732 and distribution power board 730 grade, looking at the 
quasi-three-dimension picture projected with the blue mat method mentioned above in 

10 the window 722 for cockpits. In this case, in this example, as mentioned above, the 
space sensor 12 is attached to each player, the direction of a field of view is calculated 
for every player, and the view image obtained by this operation is displayed on the 
image display device 620. As a result, since it can set up so that how where the 
obstacle 740 approaching the huge future tank 734 appears can differ and be seen by 

15 the pilot 746, the copilot 747, and the shooting hand 748, the attraction which is more 
full of presence and a sense of reality can be provided. Since the pilot 746 and the 
copilot 747 can drive a huge future tank, operating the control lever 732 and the 
distribution power board 730 which were made by imitating a genuine article 
extremely, it can play with feeling as if it was driving the real huge future tank, 

20 [0155]The shooting hands 748 and 749 arranged in a battle seat attack the enemy 742 
who projects on the left-hand side window 724 and the right-hand side window 725 
with a blue mat method with the battle gun 744. calculating the game result in this 
case by the game space operation part 100 - the inside of a game - real time or it 
will be displayed as aU crew's game result after a game end. 

25 [0156]As shown in drawing 28 (b). according to the manipulate signal of a terrain 
intelligence and a player, a posture and the acceleration G are controlled by the 
attitude control part 624 which used oil pressure etc., and the huge future tank 734 in 
which a player gets has composition whose sense of reahty increases more. 
[0157]This invention is not limited to the above-mentioned example, and various 

30 modification implementation is possible for it within the limits of the gist of this 
invention. 

[0158]For example, the three-dimensional game device concerning this invention is 
applicable to the device of various hard structure. That is, it is applicable to a 
business-use video game device or a game device for attractions which was described 

35 above, the driving simulation for driving schools, etc., for example. It is applicable also 
to the home video game device of composition as shown, for example in drawing 29 . 
[0159]This home video game device consists of the cartridge 401 for games, and the 
game machine body 400, and is connected by the connector 498. The cartridge 401 for 
games is constituted including the auxiliary arithmetic processing section 410, the 1st 

40 storage parts store 480, and the 2nd storage parts store 490. The 1st storage parts 
store 480 is formed, for example by nonvolatile memory, and is constituted including 
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the terrain-intelligence storage parts store 106, the object information storage parts 
store 104, and the three-dimensional image information storage section 204. The 
auxiliary processing operation part 410 is constituted including the picture feed zone 
212, the image formation part 240, the object information changing part 108, and the 
5 control section 214. The 2nd storage parts store 490 comprises a rewritable memory. 
[0160]This home video game device carries out the almost same operation as the 
example shown in drawing 1 . That is, setting out of game space, i.e., setting out of 
object information, is performed by the central processing part 102 and the auxiliary 
arithmetic processing section 410 using the object information and the terrain 

10 intelligence which were memorized by the 1st storage parts store 480, and the 
manipulate signal from the fmal controlling element 408. Next, using the 
three-dimensional picture information memorized by this object information and 1st 
storage parts store 480, a quasi-three -dimension picture calculates by the auxiliary 
processing operation part 410 and the central processing part 102, and that result is 

15 memorized by the 2nd storage parts store 490. Then, the video output of this 
memorized picture information is carried ojit via Video RAM 406 the graphic 
processing part 404 and if needed. 

[0161]According to the home video game of this composition, when changing the 
technique of picture composition, for example, it is necessary to hardly change the 
20 expensive game-machine body 400, and can respond only by [ of the cartridge 401 for 
games ] changing especially data processing of the auxiliary arithmetic processing 
section 410. 
[0162] 

25 



30 * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

35 l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
5 [Drawing li lt is a block diagram showing an example of the example concerning this 
invention. 

pPr awing 21 It is a schematic diagram showing the appearance of this 
three-dimensional game device. 

Prawing 31 It is a schematic diagram showing the game fields of this 
10 three-dimensional game device. 

[Drawing 4] It is a schematic diagram showing an example of the 

quasi-three -dimension picture by which pictiire composition was carried out with this 
three-dimensional game device. 

[Drawing 5] It is a schematic diagram showing the appearance in the case of 
15 performing this three-dimensional game device at a two-person play. 

[Drawing 61 It is an approximate account figure for explaining the object information 
memorized by the object information storage parts store. 

[Drawing 71 It is a figure showing an example of the data format dealt with by this 
three-dimensional game device. 
20 [Drawing 81 It is an approximate account figure for explaining the technique of 
calculating the picture information inside a polygon. 

[Drawing 91 I t is an approximate account figure for explaining the layered structure of 
a terrain-intelUgence storage parts store. 

[Drawing lOl It is an approximate account figure for explaining the layered structure 
25 of a terrain- intelligence storage parts store. 

[Drawing ll] It is an approximate account figure for explaining the arrangement of the 
terrain blocks in game fields. 

[Drawing 121 It is an approximate account figure for explaining the layered structure 
of a terrain-intelligence storage parts store. 
30 [Drawing 131 It is an approximate account figure for explaining the terrain-intelhgence 
detection sensor formed in a mobile. 

[Drawing 14] It is a schematic diagram showing the quasi-three-dimension picture in 
which the terrain intelligence was reflected. 

[Drawing 151 It is a block diagram showing an example of the example concerning this 
35 invention. 

[Drawing 16] It is an approximate account figure for explaining reflection of the terrain 
intelligence to a cartridge movement zone. 

[Drawing 171 The cartridge movement zone where the terrain intelligence was 
reflected is a schematic diagram showing the expressed quasi-three-dimension picture. 
40 [Drawing 181 It is a block diagram showing an example of the example concerning this 
invention. 
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[Drawing 191 It is an approximate account figure for explaining the tailing system of a 
cartridge. 

[Drawing 201 It is an approximate account figure for explaining the tailing system of a 
cartridge. 

5 [Drawing 2n it is a schematic diagram showing a quasi- three -dimension picture until 
a cartridge follows and hits the mark. 

pPrav^dng 22] It is a block diagram showing the composition in the case of having 
multiplayer type game composition. 

[Drawing 231 It is a schematic diagram showing the shape of a head mounting body. 
10 [Drawing 241 It is a block diagram showing an example of the example concerning this 
invention. 

[Drawing 25] It is a block diagram showing an example of the example concerning this 
invention. 

[Drawing 261 It is an approximate account figure for explaining the three-dimensional 
15 game device which can compound a real space image and a virtual view image. 

[Drawing 271 It is a block diagram showing the composition of a display image 
synthesizer unit. 

[Drawing 281 It is an approximate account figure for explaining the case where this 
three-dimensional game device is appUed to an attraction type game. 
20 [Drawing 291 It is a block diagram showing the case where this invention is applied in 
a home video game device. 

[Drawing 301 It is a schematic diagram showing the game screen expressed by the 
conventional game device. 
PDescription of Notations] 
25 10 CRT 

20 Future tank 

22 Enemy future tank 

60 Game fields 

100 Game space operation part 
30 102 Central processing part 

104 Object information storage parts store 

106 Terrain-intelligence storage parts store 

108 Object information changing part 

120 Cartridge treating part 
35 122 Cartridge move operation part 

124 Taihng move operation part 

126 Success decision part 

140 Final controlling element 

200 Image synthesis section 
40 202 Image operation part 

204 Three-dimensional image information storage section 
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212 Picture feed zone 
214 Treating part 

216 Coordinate transformation part 
218 Clipping processing part 
5 220 Transparent transformation part 
222 Sorting treating part 
240 Image formation part 
608 and 609 Head mounting body 
612 Space sensor 
10 610 Video cameras 

620 Image display device 
624 Attitude control part 
680 Display image synthesizer unit 

15 



[Translation done.] 
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